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ABSTRACT 



. Under contract with the Ontario Ministry of 
Education, the Faculty of Education of i±e IJniversity of Ottawa 
undertook a comprehensive study of the needs jLjxd: Characte3|istics of 
students in' the intermediate years, ages 12 to 16. The approach 
consisted in developing/ ^ relevant and pertinent syiithesis of 
information, based on guality research studies, concexning the ^ 
physical, intellectual, sopial, and emotional characteristics of 
adolescents in the 12 to Wage group. It is h^ped that subh a . 
synthesis as provided in -^is document wi^l bring greater awareness 
on the part of teachers of the necessity forv implementing educational 
processeis compatible witH the need^s and charACteristics of early 
adolescence and that, in^ addition, it will serve ^ advantageously as a 
valid and reliable basi^ for decision making relative to educational 
programs intended for -ehe intermediate division. . (Author) 
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Introduction 




Un/ier contract ^with the Ontario, Ministry of Education, the 
Faculty of Education of the .University of Ottawa undertook a comprehensive 
s^tudy of the needs and characteristics of students irt the intermediate 
ye^rs, ages twelve to sixteen. , 

The *app:^oach 'adopted consisted in developing a relevant,^^nd 
pertinent synthesis of information, based upon quality research studies, 
concerning the physical, intellectual, social and emotional characteris- 
tics of ' adolescents in the twelve-to-sixteen age group. • : 

It is hoped that such a synthesis as provided in this document 

if . 

will bring' greater awareness on the part of teachers of the necessity for 

implementing educational processes compatible with the needs aod 

' .« • • * 

characteristics of early adolescence and that, in addition, it will serve 

. -> • - ■ 

advantageously as a valid and reliable basis f©r decision makingj relative 

to educational programs intended for the intermediate division. 

10 - 
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- In this connection,^ the authars of th0 present document hope 
they have satisfactorily met the prppbsai di-scussed, in the Position Paper 
• re Cyclic*^ Review : The. Intermediate Years , Nevr Dimensions , September 1972 
^p&itularly with respect to the following quotation ^^lifted ^herefrom on ^ 

page 3 ^ , 

The need most often articulated by those concerned with the • 
intermediate level is for a consistent and coherent approach to 

th€^^edu€ation of the 17 to 1 6 ye a r olds- This approach should^ 

recojinize the unique nat^ire and needs of this age group without ^ 
being unduly influenced by the practices bf the divisions 
preceding and following the intermediate. ' ,^ 

The contents of the study were distributed over four separate ^ ' 
chapters. The first chapter presents an overview of adolescent growth 

' and development which serves the purposejr of an^introduction to the 

study as >^ whole. Chapter two deals with the physiological and biological 
factors of growth. It is oUr experience that unless teachers have a ' ^ 
.personal interest in physiology this section is generally passed over 
rather superficially. This is most unfortunate when one considers the 

" numerous problems of growing up which are experienced by adolescents in a 
school setting and that are closely related to the quality and intensity 
of biological changes that constantly take,,plsace during these ages, 12 to 

: 16. ■ ' it 

Teachers of the intermediate grades who have grasped some of 
the major biological correlates of behaviou^Will not necessarily find 
-^......^^olutions to all their educations^l problems bu 

more intelligent approaches to the problem o^ 

Curriculum designers should become a:; familiar with the 
research data presented in this Chapter two A|£}^y generally and 



will certainly develop 
education. 
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hopefully are with the research conclusions relative to cognitive, 
emotional and social development^. They must be constantly aware of the 
fact that in the bjological sense at least, each individual adolescent 
child ^ at aQy one instant aN^lly integrated hyman 'person; that is> . 
that the individual adolescent is operating as -an' efficient biologica'r^ 
machine within the limits of his/her evolutionary arid environmental 
backgro un d, is accomplishing those THolt)g ical events that it should he, ^ 



; those TH olt)gical 
lishirig thCTi in an ii 



and is, furthermore, accomplishing th^ in an integrated mannSr. 

In Chapter three^ the author's of t^^T report have attempted . to 
cover those topics that could have the most relevance to the cognitive 
functioning of the^ early adolescent as it relat<2S directly to learning 
and indirectly to curriculum desigrt. From the available mass of studies, 
on cognitive development, the authors selected for review those that 
reflected several major research and theoretical traditions such as the 
mental test movement, the Genevan and the Vygotsky-Luria Schools and the 
••cognitive styles** -ap'proach. 

r 

Schools should be acutely aware of the needs and characteMstics 
of emerging adolescent^ that have their .sources in the developing 
cognitive and intellectual functig^t^f^ The' early adolescent's intellec*^ 

. is undergoing profound and. lasting .chianges from ages 12 to 16 and unlpss 
educators understand Sjome of tho dynamics and expressions of the evolution 
of the adolescent's intellect and is successful in confronting him with a 
well-planned challen^e^^j^ his rapidlv changing intellect , ^only 
miseducation can take place. Thi^s is tjje message the authprs of the 

"^report hope to convey to their Readers in Chapter throe . 
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- • • . ' . ■ ■ ■ ■ • ■ ■ ■' ' 

In the last chaptef,' 'the. authors present a Gomprehensive review 
b/\ current.' professional literature on de^elopmentai patterns revealed " , 
b|^\erapirical resea^rch.; A,l$,hough nfention is' occasionaVly made of cUni- . 
qall-studies describing conditions of severe deviations these afe kept to 
a^'ihinimum. in favour of studies, which present a wide inlormational base 
on the normal "expectations for the emotiojia.l- ,|nd social development of 



adolescents ; 



'i The chapter's organization differs;markedX>r. with the pre^^^^^ 
cheers. It was felt that thje modal -be1iaViK)ur organi'zatifen of the data 
.^ facilitated the identification -of the typical, behaviour most chafacter- 
^ ; i>t|e of normalcy while ^t the -same t ime allowedVfor exceptionality 



i% .. .. 

.wi-t]|in a 'norma.l range, > ; : 

Thirty-tour modal behaviours* are -delineated on the most numerou$ 



^ - ...... 

g^rdil?' tNo¥th-/^erican middle class), vvith ^important variations for age, 



sex 



?cj or cultural differences. The empirical evidence cited tends to 



GdAfIrm the concept ^Of developmental tasks as adjustive ditticuities 

■J* P ' ^ * . ' . II''' —-^ ^ ja^E ■ . - 

« *, : I I . 



which Stem •la.rgely .-Kirom the individual's' growth 'potential and the 

- ' ■ " " .1 



pmands imposed by a .culture. The home, school 'and ^eer sub -culture ^ 
were 'found to play prolninerit roles, often complimentary as well as con- 
f^Xifet i ng\ 4^. 4;e^ ^ngining the .int ens i.tiy • of adtust-iwe - d i f f-icuM ty an indi^ 
■yidual will )^xperience. Jpach:«in its own w'ay has great potential for 
contributing positively to the adolescent's, understanding of the^ nature 

of biological change taking place within him at adolescence and to the 

■' ■ - , ' • •■ ' • ■ ' . ^ 

. building of a realistic self-confidence. ^ . ■ . . 

The school as a dominant factor in the lives of adolescents was 

Vconfirmed in this study. Findings suggest that the school is in a 



I . > 



ERIC 



INTRODUCTION 



Xlll 



particularly strategic position to bolster the self-esteem of the ado- 
lescent by giving him increasing opportunity to be of service and to 
develop responsible, out lets for his drive, toward independence and new 
found idealism, ' ^ ' • 

The organizational schema of this chapter has also served "to, 
identify the following areas of adolescent development for^hich empirif"* 



cal evidence is meagre or conflicting, and for which additional fesf^ch 
is needed: (1) the causes of heightened emotionality other than bio- 
logical change, (2) the coping style of adolescents when- meeting crises, ' 
(3) the ori&ins. of adolescent fear and drisdain of the school, (4) the 
affect of changes in cognitive ability on emotional and social welfare, 

(5) socio-economic dif f eren^ces in self-esteem, (6) the dynamics of peer^ 

■ . • - ' 

groups, and (7) sex differences in egocentrism in adolescence. 

Within each chapter, and wherever .possible', the educational 
implicaticfns were brought out as forcefully as one could. It is, how- 
ever, expected that curriculum planners and designers for the » age groups 
12 to 16 interpret the research data of this report in terms of their, 
own schools and communities, that is, that they provide the "^curricula 
,needed to mat'cji :the highly variable and changing characteristics of the \ 
emerging adolescents and to meet the arange of individual differences 
which makes -the intermediate ye^fs a unique segment o£ the educational 
ladder. - " ^ « 

In conclusion, . I wish to express my most sincere gratitude to 
my colleagues who. made this study possible, to -John Rackauskas, research 

officer for the project, to Drs. Jerry Vermutji, Vytenis B. Damusis, ; 

■ . ■ ■ * , ' ' • " " " ' ' ■ ^ • ' ■' 

Floyd R. Smith and Dbn Stuss. I also wish to acknowledge the untiring ? 
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effort^s of I|llene Lai'orte, I^icole' Martin land J/ivie^iie LeMesurier whose 

. ■ ■ • ■• '■•^ I 

assistance in^the preparation, editing and typing of the manuscript 

.was invaluable, ^Finally, I wish to ex^i^e^s my apb^feciation to the 

^ >Gntar|o Ministry ofe;'-Bduca;0^ stud)[f > 
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Qverview of ' / 
Adolescent Growth 
and Development 



1. The Meaning of Adolescence 



Adolescence various jly described depending ujjon the point 

of view of the observer. It may differ in time, culture, and theo- t 

retical point of view, the word adolescence derives from the Larln y 

verb adolescere which means *'to grow up". Although it may be con- 

y * . _ ■ - • ^ 

sidered d period of transition we are cautioned by Hurlock (1973), 

Ausubel (1954), and Osterrieth C1969) that it i*§ not di$creet from - 

and unrelated to childhood. Ausubel (J9543 declared it axiomatic 

that thCi nature of adolescent development is conditioned by childhood 

experience. The ye^ts of adult maturity are influenced in turn by 

what hasp occurred in the adolescent period. 

' ^'Stone and Church (1968) observe that the term adolescence is 

used in two somewhat different senses:' (1) from the point of view of 

physical development i^t r^fcirs to the age span that begins with the ^ 
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prepube;rtal growth spurt^ i^l|d ends with the attainment of full physical 
maturity; - 2) psychologically;, it re'fers to a state of mind, a mode ] 
o^ existence that begins roughly with puberty and ends wheilv as 
Ausubel says, the individual has attained "executive independence*^-- 

that is when the individuarl has attained^^emotional and social maturity 

^ : ^ — — I \ - ^ 

and has the experiences, ability and motivation to consistently assume 

''^ . 

the role of an adult (Ausubel, 1954). ^ 

•'The central theme of adolescence is ^that 'of identity, which is 
described by Erikson as the stage in which the adolescent-' s ne*w- • 
found integrative abilities are used to synthesize all the things fjie 

has leam,ed about hiftiself in* childhood into, a concept of self that' 

* ■ . 'j 

makes sense and shows continuity with the past while preparing for the 
future' {Elkind, 1970) . 

v'The beginning of adolescence is.difi'icult to determine because 
the age of Se.5cual maturing varies greatly, it is' fas more realistic ; 
to use physiological indices than chronological age when marking the 
milestones in adolescenc^. Puberty, the point ijt life at which sexual 
maturation begins, varie/ widely between boys arid gi:rls and for indi- 
viduals >fithin each sex grotip. , ' Hurlock estimates that adolescence 
extends from 13 to 18 years - for girls and from 14 to 18 for boys. 
She ftirther divides adolescence into two peripds with -the dividing , 
line at age 1.7 (Hurlock, 1973). ,In early' adolescence the youth is 
preoccupied with the profound physical chan_ges taking place in his/her 
body arid with expressions of independence which are in contrast to " 
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AND DEVELOPMENT 

his social dependence of ihildhood. In addition to sharing the young 
adolescents' concerns, older adolescents ^are confronted with adjust- 
ments to the adult world i)f responsibility in matters of se>c, marriage, 
career, politics, and parenthood. ' 

Hurlock includes puberty as aff integral part of .adolescence. 



irur 



notrs-^tth—irtl 



maturing'j^^^not sexual maturing alone. Not 'all writers agree with 

. \' \ 
Hurlock. For e^^ample, McCahdles3 conceives of adolescence as. a - 

/ ' ■ 1 ' ' ^- . 

psychosocial period of time 1 following puberty and extending to the 
timis of reaching executive ilndependence (McCandless, 1970). » 

Jri Hurlocjj's view puj^erty is. an overlapping period with 
approximately one-half bf it overlapping the end of childhood .^and the 
latter hklf extending into the early part of adolescence. Thus, two 
years are spent in preparing the^body fox reproduction and two ||ars 
in completing the process'. The first two years are known as "pre- 
adolescence*' or ''pubescence"^' and puberty is the point of life at 
which sexual maturity begin? (Hurlock; 1973). The pubescent child is 
not an adolescent because he i^ fr&t sexually mature, l?ut neither is 
he a child because many physical changes and Behaviour patterns have ^ 
^een initiated and there is an apparent transformation in process 
from the childlike features of ^childhood to those df an adult. 

The central tendency for puberty is somewhere t^etween the 12th 
and 15th year and may" occur anywhere, between the 9th and 17th year in 
girls and one or two years later in boys. The precise timing of 
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4 OVERVIEW OF ADOLESCENT GROWTH 

. AND DEVELOPMENT 

piiberty is a matter of individualr g^i^ as affected by both internal 
and external factors. Tbe/last hundred Vears has seen a noticeable 
lowering of the average age of jpubexty. 

-2. Theories and Other Important Points of View 
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Z. Tha NcutuAd and Vatua \ kzonA.2A> 7^ \ ^ 

■ Since the turn of the century there has fceen a special atten- 
tion directed toward .the 'ado LeScent period of development.. This 
attention has generated a vast quantity of research data .which is ^ 
most inc6mprehensible unless ordered in some systematic way." Theories 
serve this function. They are best thought of as conceptual models^' 
composed- ot a cluster of\:^levant assumptions systematically related 
to one another of a set of empirical definitions (Hall and |,indzey, 
1957). Theories serve the important function of giving us a sense of 
direction and a means for synthesizing the accumulation of data about 
adolescence. A good theory: 

i. is cdmprehensive. and v^ill account for much behaviq^ur, 
ii. is explicit and parspimonious and generates useful research, 
■A theory is not a^law unto .itself but^ means .of predicting laws just 
as laws may predict events. . 0 ' 

Numerous theories have been, promulgated in the- scientific 
• inquiry on adolescence, since the turn of the century, The complexity 
of the phenomena studied has given rise to many conflicting viewpbints: 
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OVERVIEW OF ADOLESCifJT GROWTH . 
• . AND DEVELOPMENT 



All theories accept the assumption that adolescence is a unique 
phase in- development and incorporate essentially the same data On bio- 
logical and physical changes. Miere they diffejr^ however, is on tlie 
influence of the biological changes on'the psychological processes. ^ 

Current major theories of adolescence may be claSsified^as 

FioTogic^Ty^ps ychological , paychusocia t ^ociologlcal a jtd-anthr&j^ 

logical (B^eller, 1968).'. . ^ 



II. Biological J h2.ofu.&i ' 

G. Stanley Hall, tho father of the ]p$ychology of ac^plesc^nce 
was the firs;t theorist of consequence fo address himself "to this 
phase of human development. Mis theory is considered biotogicarin 
th?it it accounts for change pf psychological adjustment, through bio- 

^genetical programming, expressed through the process of maturation- 
In Hall's theory there wa§ little room for environmental factors. 
Although he was not completely oblivious to'cDltural influences, he 
none-the-less clung to the belief that behavioural changes occurring 
during this period of growth) were completely conditioned by physio- 
logical events dependent on the function of the endocrine glands. A 
major "assumption in Haul's theory, stimulated .in. large measure by ^ 
Darwin'> concept of evolution, is the, concept of recapitulation. By , 
this view the experiential history becomes a part of the genetic 
sttudture of the individual (Muuss, 1968). Accordingly, the indi- 

' vidual passes through stages comparable to those of the history of 
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OVERVIEW OF ADOLESCENT GROWTH 
^ AND DEVELOPMENT' 



mankind. Hall prescribed resigned acceptance of these unfoldings and 
described adolescence, as a period of inevit^able "sturm und drang' ^ 
(Hall, 1916). - _ \ ^ \ . ^ 

developed a theory of maturationally 
behaviour. His theory is character- 
ivironmental factors facilitate or 
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Arnold Gesell, like Hall 
determined reoccurr.ing cycles of 



1 

jzed a3 morphogenetic in that *'e 



inhibit growth, but the basic dijrection dl^rowth is*" laid down by 
maturational forces" (Beller, 1968) • Gesell was one of the :^^oreiiiost 
exponents of systematic and detailed empirical observations of , 
development at various stages from infancy through adolescence^ 
Important in his construct of development are maturationally deter- 
mined reoccurring cycles of innovation, integration and* equi librium. 
Growth in such a system consists of oscillations in a spiral manner 
toward an equilibrium and partial regressions as a staging for 
future progression. This "reciprocal interweaving"^ (Gesell, 1956) • 
gives us a description of adolescence as consisting of vivid contra- 
dictions of behaviour at different age levels. During the periods of 
innovation and unresolved integration those dealing with adolescence 

may anticipate difficult behaviour. In the periods of equilibrium 

» * ' 

a sense of, equanimity will occur, . a ^ 

Additional biological theories are thoSQ of Ki^etschmer *s 
bodily types and Ze liter's body gestalt which are reviewed by 
Beller (1968). f 
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More than any othef' group the cultural anth^'opol.ogists have 
challenged the assumptions af the'^biolagical point of view. In 1925, 
Margaret Mead assembled a large body of data dealing with comparative 
psychology of adolescence. Her studies of Samoan culture made it 
apparent that the adolescent 'e3q)erjLences in Western civilizartion were 




not inevitable and that there 'wfer^- -degrees, of conflict, stress and 

difficulty (Mead, 1928)..' Culturally-oriented theorists in th^ main 

hold that cultural conditions are the determining factors as t\ 

whether human development will occur in stages or is continuous, 

Ausubel (1954) while crediting the cultural anthropologist 

with the correction of the ethnocentric bias of the biological point 

of view, finds them erjlring in another direction. He -states that- 

because the cultural theorists 

. . *were able to relate degrees' of adolescent conflict to 
cultural conditions, they jumped^ illogically to the con- 
clusion that the ^ntitety of adolescent psychology could 
Be regarded largely 'Jas iliie' product of rioTJns arid restric- 
tions in th^ 'qhild's surr6undings which d^ny, postpone or 
regulate and other activities of whiph he is capable 
, as a maturing pqrson". / 

\. 'i. ; ■ 

6 ' ■ - ' 

PsycHbana lytic theory fits into neither biological nor cul- 
tural types. The. classical psychoanalytic theory did emphasize the 
importance of biological factors; however, later psychoanalytic 
theorists such as Eriksbn have given* much more attention to the 
importance of culture and environment. Erfkson's psychosocial 
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stages of ego( development ape\an extensibn of the basic Freudian 
psyChosexu4i stageSr and provrde^or continuity in personality ^develop- 
.ment throughout the »ent ire life sp^T^ The followip^ presentation of 
developmental stages. Table I , equates\Erikson's psychosocial stages 
with Freud's psychosexual stages (Biehler , 197^ . 

. Hari%^ Stack Sullivan, like Erikson, piadiettsome important 
extensions of psychoanalytic theory., Of partipiular significance to 
adolescent psychology is his emphasis on interpersonal relationships 
and their affect on the development of the self-concept. Implicit in 
Sullivan's (1953) interperspnaj theory are these, generalizations : 
a'positive self-concept results from an atmosphere oT approval and 
support; a negative s'e.lf- concept results from negative aippraisalsv 

Psychoanalytic theory as it has developed in recent times puts 
a greater emphasis on external reality. To illustrate, Conger cites 
Anna Freud's recognition of opportunities in adolescence for correct- 
ing previous adverse experiences and Otto Rank's emphasis on the con- 
scious ego as opposed to the unconscious level in the creative and 
productive aspects of human nature (Conger , 1973) . 

u. P6ijchologlcat Theo^o^ 

The distinguishing gesture of psychological theories of ado- 
lescence is their focHS of attention on psychological processes as 
important medi-ati^ng factors J^adolescent development. Prominent 
among such theorists are Kurt lewin and Edward Spranger. Their 

/■ -\ ■ 
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Table I Developmental Stages According to Erikson and Freud, 

. •, . ■ ■ ■ . ■ •, ■- ■ " N 



e'flkion't ptychosodal iM!9M Age rtnQtf Froud » pftychofloxuai tiagqi? 



Tn39t A/s. t/llstrust. Adequate ctre tnd 
genuine affection lead to view of wortd 
«s safe and dependable. Inadequate care 
arKt rejection lead to fear and suspicion. 



Birth Or§t Stage. Mouth region provides great- 
!o est jenauai Satisfaction, Unfortunate ex* 
* 1 periences causing a fixation at this level 
year may lead to greed and possessiveness 
^ or vefl>al iiggressl*/ehess. 



Doubi Oppo r t pnffiesHor — 2 - 3 A nef^fage-Anai-ancUifethaLareas-pgo^ 



Autonomy 

'child to try out.sktlfs at own pace and in* 
.own way leadio autonomy. Overprotoc- 
tton or lack of support may lead to doubt 
about ability to control self or environ- 
ment. 



tnltiotlve vs. Gu//T Freedom to ongogo in 
acttvttj^s and patient ansfwering of qyes- 
Jiona toad to Initiative. Rostrlcrfion of activt- 
ties and treating questions a» a nufsanco 
load to guilt. 
... I ■ 

Inddstryvs inferiority Bolng pormlttod to 
make and do things and being praised 
tor. occompllflhments lead fo ' lf>dusiry 
Limltoiion on dcttvltiea and crittelsms ol 
what is done load to inloriorrty. 



identity vs Boio Contusion Recognition 
of conttnuity and sameness m one's per- 
sonality, oven when in dilleren! situations 
and y^hon roactod to by difloronl individu- 
ate. leads to kJontity. Inability to establish 
stable traits in perception of sett toads to 
rnift conl^stnn ■ ' ■ 



years 



3-4 
years 



M-5 
years 



6-1 1 
years 



vide greatest sensual satistacition. Unfor- 
tunate experiences causing a fixation at 
Ihts level may toad tamessiness. extreme 
cleanliness, or frugality.- 

I 

PtioHic Stage Genital region provides 
greatest sensual satisfaction. Unfortunate 
experiences causing a fixation at tWs tevel 
may load to Inapprop^i&te sex roles 

Oed/pa/ Stage Parent of opposite sex is 
taken as object of serisual satisfac* 
tion-which leads to tendency to regard 
same-sexed parent as a rival. Unfoduoato , 
experiences causing a fixation at this tpvel 
may lead to compelitivnness. 

Latency Period Resolution of Oedipus 
corViptex by Identifying with parent ol op* 
posite sex find satlstytng sensual needs 
vicariously. 



11- 14 Puberty, iniegrolion of sensual tenden-^ 
years cies from previous stages into unitary and 

ove{riding genital Sexuality. 

12- 18 ' 

years , ^ ' , 
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From Robert F, Biehler, Psychology Applied to Teaching, Boston,- 
Houghton Mifflin Co., p. 109, 1974. 

*The description of Freudian Stages in" this. table is derived from 
Elkind, p. 397 
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theories are built on studies of individuayl human experience with 

particular attention to states of consciousness, percept ion, values , 

■ t 

inner conflict - and stress. Lewin's central concern wygs in searching 

for an understanding of the organismic'behaviour resultiA]g fxom 

dynamic interaction between a person and* his .environment? The core 

coilcept of his theory is represented in the formula: Behaviour (B) 

ft 

is a function 'of the person (P) and his environment (E) . . In lliis 
formula both P and E are interdependent variables. Thus to under- 
stand an individual one must cohsi'der both the ind^iV'idual and his 
environment as they interact. 

Edward Spranger emphasizes the i3iscovery of the ego and the 
totality .of the psychic structure, lie is very /much in tune with ges- 
talt psychology and is primarily concomed with inner determinants 
and t/hc individual's experience and concept ion . His poiWt of view, 
callad the Geisteswissenschaf liche theory, is very influential m t 

• ^ • ' ^ ^ w •• . . 

Europe . (Congex, 1973). Spranger has reS(Mved the issue between stage 

development vs., continuous development |'§^K^fed emotionality by 

stating that adolescent development » may take op different pattems'in 

individual cases. He has proposed three distiri^ishing pattjems of 

adolescents development (Conger, 1973). 

The first pattem, which correspojids to Hall*i5 idea of 
adolescent development, is experienced as a form of 
rebirth in which the individual^ sees himself £fs another , 
person when he reaches maturity.* This -is a period of 
storm, stress, strain, and crisis, and results in per- 
sonality, change. It has much in common with a religious , 
conversion* also emphasized by Hall. 
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The .second tern a slow,^/Qntinuous7growi;h/process and 
a gradual ac<iuiSLition of the cultural values and ideas held; 
-in the sociejiy viifhout a .basic persohality change. 

t- ' ' " , . • \ ■• 

The fhiVd pattern *is a growth process in^ which st-Kfe 'indi,- . 
vidiial himself, actively pa«icip&t^. .^T^ 

sciously- improves and forms-J^ims^^T, overcoming distu ; . 

ances an*d crises by his 'bWTr^&ttiJ^etic and goal-di^rejited; ^ 
efforts. Tbi|S pattern is^ chaj-acterized by selfx^i^ntr^l 'V > 
and self-di-scipline, which Spranger related to a persoit*- 
ality type that is striving for power. This system of ;> 
i-hft\three forms of developmental rhythm incorporates 



older, controversial issues, feuch as flail's "erratic _ / 
form" of adolescent development .well' as. Hoi lingwortK*s 
"gradual form". It consideri^'tjhem^lioth possible. « It *'* - 
allows for various developmental rhythms withirit' a- giv(5n^ o 
culture (Muuss, 1969). ' ^ . ^ 

'^'^Y ■ ^ ' ^ ^ . , • 

vl. A P6ychoblologicaZ-P6gcho6ocA.ai T/ieo/u/ oi( Xrfo^tc^cencev ' ' ' 

> 

Ausubel's attempt to Vrovitle a thqpreticiil* frajmework for'the 
accumulation of research;- dj^aUt mid-<fentury provides a useful syntax 
with which to reconcile, i*n part, the*. extreme biplpgical 'and cultural 
*vie\ys Jbn adoleVcence>. Adolfescenc^ 'is identified as distinctive * 
stage in persona>U>f* developmeiit ipTecipitat'ed by signi^ficant changes 
in. the ^^^-^^^^^^^^ of '-tfje^ child, (Au§ub^l, 1954). * . ; * 

. As the^V change* represent ^ discontihuity with, previous ' . 
biosocial conditions ,.'extensivV reo^iTganization of personality is\ 
essential. AUsubel differentiates b^ween adolescent problems which 
relate to gene:kari<levelO]3[mental trends which are universal in'dis- 
trihution ^^Jid those*- grotfleiAs wholiy^-conditioned by cmltural factors 
anl^mlbdes. of contfol peQuli^ ^.p a g^ven 'culture. He has empit'ically 
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defined the former psychobiological in origin and the latter as 
psychosocial. McCandless (197Q) has captured the essence of Ausubel's 
ppsition in the following succinct definition of terms: 



The psychobiological aspects of adolescence refer to those 
factors that are universd^ (Aiisubel, 1954) and independent 

of^th^^ncirlruri^i^ 



VJ. V.*»X^ W*** WV*- ^ s^-.* ^ — _ ,^ _ , 

sexual maturity, increases in height, weig-ht, and strength,^ 
development of secondary sex characteristiti, and altera- 
tion of self-concept and social status. These factors \ 
demand personal and social changes, regardless of whe\ther 
one lives in America, Rakistan, or Dahomey, Becoming. tall 
■ and. strong, like one's father or mother, necessitates' , 
making changes in one's\way of life in all societies and 
change of a personal ana social nature demands of the 
adolescent ^liew ways of adaptation, or socialization. 
Ciiltura-Lly .'differential ways of adapting to liiiversa^ . . 
factors in .adolescence coVistitute the psychosocial aspects 
of adolescence. \ . _ .\ * 

Reaching mature or nearly mature height and strength • — 
psychobiplogically means that one now does tViings for him-- 
self that formerly were often done for him. But the 
specific things he does are psychosocial in nature, and 
culturally determined (McCandless , 1970). 

' '' The following reasons for^ a common core of psychobiological 

problems 4n adolescence in a wide range of cultures is extracted frpm 

an extensive discussion of this matter in Ausubel (1954). ' 

1. Adolescence is universally a transitional s*t age "^n per- 
sonality development. Transitional • periods by their 
very nature share many properties in common and gene- 
rate x:haracteristic constellations of psychological 
problems that inevitably arise when individuals are 
/ confronted by radical changes in their biosoci'ar 

status . . 

' 2. A second souri^e of psychobiological uniformity in the 
problems of adolescent development is to .be* found in 
the" common g'roup of physiological and anatomical 
changes that are everywhere . associated with the occur- 
rence of adolescence. These changes give rise to new 
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types of drives,^ emotions, and stages, of aVaxeneW; 

3. Almost with no exceptions^ the arge-of pubescence is ' 
. culturally recogni-zed as the appropriate time for 

initiating t^e changes in personality status- that. 
. are' characteristic of adolescence. 

/ •■■ ■ .■ ■ . . '" ' r fT^ - • 

4. The nature of adolescent development in different 



cultures will be comparable because certain very 
important aspects of personality maturation depend 
upon childhood exper^^ejice with parent attitudes 
\ that are uniy^r^al in ^distribution. 

5;^ The universality of the various adjufetiVe tech^ 
\ niques available to adolescents in meeting dlS'^ 
" equilibrium induced b^y new status problems; 

repression, aggressipji;, withdrawal, projection, 
compensation, displacement. Agaiifi it is uiideni-- - 
able that the choice, the frequency, and the pre - 
' cise form taken by the^|. mechanisms will vary^^, 
depend upon difference^l^n cultural tolerance V' 
^ for different types- of defensive behaviour, ^ 
Bxx%, these reactions are ^uch a basic part of 
the adaptive repertory or human beings that indi-r 
vidual \preferences resulting from unique, factors 
. of consyiitution and early backgTound cannot be 
completely avoided (Ausubel, 1954). 

Ausubel defines psychosocial problems as follows: 

In the reaim of psychosocial problems belong those more 
specific lLSpe(^tSx;of adole^ent' dev^lbpment that are' 
es,peciaily conditioned by the special n^tture of the 
cultural environment* Here i^/e are concerned wi^h fac- 
tors accounting for differences rather than for uni- 
formities in the developmenlhar process among cul- 
tures. (Ausubel, \l954) • ^ 
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3. Goals of Adolescence - 

' As the primitive society use^s the per-iod of * puberty as a 

period of special preparation bf boys and girls fof^ adult life, so the- 
modem society uses the longer period of adolescence for the prepara- 
tion of adoles'cents fo meet- the special requirements of adulthood in 

a modem technological society. The goals of adolescence in a complex 

■ ' ■ ^' . ■ .' ' ^ 

modem society are determined in great measure by the individuals 

growth potential aiid the demands placed upon him by the, culture.'. The 
^cTianges that take place in adolescence are both developmental and 
cultural, tvhey are guided by the adolescents own nature and the cul- 
tural expectations. The individual enters adolescence with a child's 
adjustment 'and leaves it with th& adjustment of an adult. Conger 
observes that "it is fair to say that adolescence begins in biology-:, 
and ends irf'^tulture'*. V With the biological changes accompanying this 
emotioiiajl, social and i|itellectual. development; a. child who is norm-- 
ally dependent on ^others is at the end of adolescence '*'ready to leave 
his home— emotionally and actuatly--to maintain himself, to^manage 
his own social contexts, make up his own mind, establish his .o^vn home , 

and to concern himself with the gene;ral principlesN^ehind service . 

* • ' % ' ■ '• ■ 

V ■ ■ ■ ■ , ■ . ■ - ■ . 

phenomena'^ (Cole and Hall, 1970). The following table adapted by 

Cole and. Hall from a list of goals by Lewis L. Judd enumerates" nine 

goals of adolescence: / ^ 

Goal 1: Achievement of independence, especially emotional, 
from home. . * 
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Goal 2: Establ islinjient' df identity, as a person. 

Goal 3: Development of self-motivation. / 

Goal 4: Establishment of a set of values and enough 

self-control tq adhere to the values selected. 

Goal 5: Development of an intere:St in and sympathy for 
other people as individuals. V 



Goal 6: Accept an ce^ of sexual role and adequate hetero- 
sexual interests. 

Goal 7: Development of * added- intellectual powers. 

Goal 8": Acquisition of skills that ^vill lead to self- 
support. ^ ' ^ '\ ' ' 

Goal 9: Development* ,of sat i^'^^ctory relations with his 
age-mates ' ^ ^ 



15 



Ausubel observed that most theorists while disagreeing in areas 

such as the origin of changes, whether biological or cijltural, are 

virtually unanimous in agreeing on the primry developmental tasks o,f 

adolescence. The developmental tasks are conceived as adjustive 

difficulties. There are three sources o'f developmental tasks: 

I) physical maturation, 2) expectations of the culture and 3) the 

individual's aspirations. A very popular statement of developmental 

tasks was presented by Havighurst in 1953 (Horrock's, 1962). He 

listed 10 tasks of the adolescent period as; follows: 

, ' i 1. achievement of new and more mature te Tat i 6ns with .age- 
mates of both sexes * 

, 2. achievement of a socially approved masd:uline or femi-' 
nine social role 

3.' acceptance of one's physique the effective use of , 
the body * ' . ' 
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4. achievement of eniotionai independence of parents and 
other adults • ^ . 

5. U achievement of the assurance of economic independence 

in the sen^e of feeling that one could make one's own 
living if necessary ' 

6. selection and preparation for an occupation • 

7. preparation for marHage and family life 



8. development of intellectual skills arid concepts 
nedessary for civic competence , 

- 9, the desiring and achieving of socially Responsible ^ ■ 
behavior, and '. .^ 

10. acquisition of a set of values and an ethical system 
as a guide 'to behavior, ^ ' 

porey (Ausubel / 1954) has produced essentially the same xgjiat 
more condensed listirtg. Adolescents' he states must 



* 1. learn to accept and come to terms- witli their own bbd-|i?s 

2/ l^earn an appropriate sex role '^^^ 

3.-. establish independence from adult ff)articular ly pat^atal) 

. / diDmination " 

v/"^. 4, achieve adult economic status, and 

5. develop a system of values. . - - , 

Zaccaria (1969) has made an interesting syirth6sis of f^ree 

somewhat different'^ formulations of developmental/x^sks . He declares I 

that combining the general" developmental task.^ formulated by Havighur$t, 

the vocational deyelopmental tasks o£ Super i|nd Erikson's psychosocial- 

cr^p;S into a comprehensively woven pattern/will provide a set of .j 

goals that will facilitate face-to-face relationships with individuals 

such as those occurring in guidance. . 1 
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, 4. Psychpl-ogical Consequences of Biological Change 

. . . \ ' <■ .' ' • " ■ 

If we are to clearly understand the psychological behaviour " 
of individuals as they progress througli|^ adolescence, it is essential 
that we have an^ awareness"* o? the biological changes underlying much of 



their e m otional and social behaviour. Chapter II of. this report pra-i\ 
vides a detailed and lucid examination of the'^ major biological changes 
occurring in the adolescent. A brief overview here will serve to 
highlight the complexities in'^'olved. 

i. Phy^laai GKOiAJth , ^ ^ 

After a period of slow growth there is a ?purt of rapid growth 
about six months before puberty. Of major importance in pyberty is 
the onset of hormonal activity from the endocrine glands. The action* 
of t.hcse glands serves to stimulate physical growth, sexual ; maturation' 
and other physiological /"levelopment . The pituitary gland is central 
in the orderly regulation of growth principally through the gonado- 
tropic and coricotropic hormones which have a stimulating effect on 
other endocrine glands which in turn release their own growth related 
hormones (McCandless, 1970). The increased amount of hormonal pro- ^ 
duction, particularly that involving the adrenal cortex aVid the gonads^ 
is differentiated between the sexes: the males producing more andro- , 
gens,, and the females njpre estrogens. ^ - ■ 

The growth spurt rei^r^. to the acceleratio^ in the increase 
in height and weight. It will vary widely in intensity, yariation and 
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age of onset. Seft differences in physical development are^obs^srved 
early in adolescenc^. Though there are differences in the timing bf 
'growth and bodily configuration of^ boys and girls, the sequence with- 
in each sex is.rathet consisten/v Girls will go through the sequence • 



and may for a time exceed the boy 

^r-marrifes-tnat^ ns c^f th e oarlior — 



about twd yeari ^arLierHtte 
in both; weighi and heij 

maturation d£ tfiKfi^ni^e is found in the more rapid dentition and 
earlier occurren^^e^^ skeletal maturation. The sequence 

of events in Ah6 physical\growl\h is graphically portrayed in 
Figure 1 

' V/6t tKe hypothetical aver^^|^bo>^^t first- chay^e at age 12 
is erf/argement of the scrotum and testes. The apex o/ the height • 

^Tt is reached at ,age 14 and the entire process is completed by 
/age 46 or 17 . 

In the average female the earliest changef is the appearance 
of the breast' buds followed rapidly by widening of the pelvis and 
appearance of pubic hair. The apex of the height spurt occurs at 
about age i2 with the mcnarche following. Jn a 1950 study the average 
age of menarche was 13.3 years (Tanner, 1962). 

Girls complete the pubescent process in about three years, a 
full year less than do the males. Fertility is not usually estab- 
lished immediately after the menarche and' may not. occur for *a year * 
or a yeafr and a half. . 

There is a positive relationship between skeletal maturity 

' and sexual maturity. 

.33 
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Tcjtis 



i3.r»-i7 



1/ 



Pub'C hnir 



?[zz3aMzziH[iz] 



10. 



11 
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Olngrnm of sequonco of ovontc ot ndoloRConco In boyf*. An DvcinQo boy Is 
roprosonlcd; tho ranoo of'anon vyllhln which onch evoni chnrtod may bom nnd 
ond (nnd stngos In thoir dovolopmrn!) In 0*^"" diioclly bnlow Hs Mnrt nnd flnlj.h 
(From W. A. Marshol ond J. M. Tnnnor. Vaflotlons In tho piillom of puhoMnI 
changes In boys. Arch, Dis, Child., 1970, 45, 13. By permission.) . - 



Helghl spurt 



Menarchc 



Dreast 



Pubic hair 




9.5-14,5 



□ 

10-10.5. 



"Bud" 



2i — M i4r 

8-13 



13-lB 



10 



11 



12 ^' 13 
Age In Yttn 



14 



15 
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Diagram of soquoncj^ of events ot odolescence In girls. An average girl is rcpre^ 
sented: tho ronge/f agos within which tonfm of Ihe events may occur (and 
stages In their da«4lopmcnl) Is given by the figures diroctfy below them. (From 
J. M/Tanner^X>fowf/i af adoloscenco. Oxford; BlacKwell; Philadelphia: Davis, 
rPnrt #»H^Ry onrmlsslonj 



Figure i . Physical Growth and Physiological Devel^opmerlt in Ado- 
lescence^ (taken from John J. Conger, Adolescence and Youth , 'New York, 
Harper and Row, 103, 1973). 
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•Physiological changes in the cardiovascular and respiratory 
systems and changes in metabolism generally parallel the bodily growth 
takiijg place in the individual. Thes^e and other changes taking place 

.in the neural qirid digestive system of the adolescent are of vitaj. 
importance in conditioning the behaviour of the individual. Changes 

in the c irn Qatnry gyf^t em are of prof oun d- importance . During ado- 

lescence the Jie art weight nearly doubles, with growth of the'heart in 
boys more»rapid. There are also changes in size and tension of the 
arteries. Blood pressure increases steadily to about age seventeen 
(Cole and Hall, 1970). From about age 10 to 13 girls have a slightly 
higher average blood pressurej than boys; after 13, boys tend to exceed 
girls. The average pulse rate, conversely, decreases with age for both 

•.sexes. The average for girls is,>at all ages, somewhat higher than 
that of boys. . - - 

There is considerable growth in the organs of digestion during 
the adolescent period. The stomach becomes more elongated and attains 
a greater capacity. Adolescence also see's a substantial increase in 
the size of the lungs. This is particularly t;rue of boys. Girls have 

smaller lungs. ^ ^ 

i ' ■ ■ 1 

^ Records of the past hundred years or more suggest a secular 
trend in earlier onset of growth in height and weight and sex matura- 
tion as evidenced by the first menstruation. 

Conclusions that a relentless evolutionary trend is occurring 
may be premature. "The Hansman (1972) study cited in Chapter, II, on, ' 
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page 87, s.uggest?* that the secular trend in menarche may be an arti- 

• * - " ■ . 

fact. Hansman notes that the lower limits of the range have not 
changed, while the upper limits have been lowered thus pr(Jducing. the 
eff^Crt of jowering the average menarcheal age, Forbes (1968) suggests 
four plausible reasons for the secular trend. First, it is possible 
that we are observing a rebound phenomenon in that prior to the indus- 
trial revolution the childjen were up to today's Size, but because of 
the adverse social and economic and nutritional factors, in the. revo- 

I 

lution growth in general was stunted, A s.econd hypothesis is that of 
hybrid vigour, which suggests f^at where genetic hybrids occur reces- 
sive genes would be less likely to be expressed. Still a third view 
is that the decline of chronic disease and improved medical attention 
/has prevented stunting diseases. A fourth view, and the one most 
popular with Forbes, is the impr'6vement of nutrition. Influence of 
nutritional differences is also the most. popular among other authors 
writing on adolescence (Cole and Hall, 1970), (Conger,' 1973). 



Blair and Jones (Pumell/ 1970) identify several misconceptions 

abroad about physical development fn adolescence. Tliey are: 

1. the universality of awkwardness in adolescents* Blair 
and Jones suggest that it is more an adult anticipation 



than actual. In fact, adolescents ^fe^ically learn 
physical skills and body control lAfitn facility. 



2^ the idea that warm climates . accelerate maturity. There 
is evidence that it is more likely to bq^ affected by 
diet and health than climate. 
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3. the fear that vigorous exercisq will damage the heart. 
Blair and Jones find that this -assumption, based on 
the increase in size of the heart and the strength/of 
blood pressure increases, has not 6een borne out by. 
fact . 

4. the academically able youth are inclined to be "motor 
morons". Blair and Jones assert that most evidence 
indicates positive correlation between physical and 
mental development. 



Conger feels that the most plausible hypothe'sis concerning the 
earlier development in height, growth and sexual maturation, is in 
fact a ref lection..of the individual's general physiological state 
throughout the entire developmental period. He cites examples from 
studies in Wor^d War 1 1 where the age of menarchc was significantly 
retarded in some^European countries. The earlier maturation po3sibly 
reflects ideographical variables rather than a relent less, ongoing 
evolutionary process. There undoubtedly are ultimate biological 
limits for a given population. Conger suggests that the biological 
limits for the average menarche for European populations would be V ' 
around 12a years (Conger, 1973). O , ^ . 

■ Forbes (1968) wonders if the accelerated growth rateS^.and 
i^ljitJTitional abundance may not at some future^ date work adversely on ^ 

the individual, producing arterial and degenerative diseases m IT" 

' " ) * 

aciult life. ^ 

5. Psyclylogical Affect of P.hysiological Changes 

The radical changes taking place in the body during :adolescende 
haVe psychological as well as physical implications for the individual. 
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Ausubel (l!&54) used the term *'psychobiologicar' in referring 4:o^'the 
psychological consequences of biological change. In looking at this 
particular aspect of adolescent ^development, our attention is focused 
on the effects of physical growth on the concept of self, sexual 
identity and sexual behaviour of the individual, and the conseqtSences 
of early or late maturation. / \ / 

I. S^^^'Conc^pt and Phtplcal Changz 

Hurlock (1973) observes, that one of the most difficult develop 
mental tasks during adolescence is the acceptance of changes taking 
place in body and physique.. Dissa.tisfaction with appearance is 
generally at its greatest shortly after sexual maturity. The concern 
one feels at this time originates with the physical' change'^ but is 
influenced by a number of factors. The adolescent's^ image of himself; 
for example, tan be^ influenced greatly by the attitudes within the 
family and among his peers. Hurlock has an excellent summary bf the 
effects of body changes and the factors influencing these changes 
(Hurlock,^ 1973). ' ^ 



r 



1. # 'Rapidity of ^Chanae--Rapid growth anik physical change 

-so alter 'the body that the adolescenV who cannot . 
readily 'accept his new physique and* Jevise his physi- 
cal self-image may become overly self-conscious;. 

✓ 

2. Lack* of P'reparation--How''tnuch knowledge and fore- 
warning tTie^aUolesceilt has of the changes taking 
place in his body will markedly in'fluence his^ 
attitude toward th^^.ahanges. . V/ 

S," Childhood Ideal--Any feature that greatly deviates 
• from the adolescent's childhood ideal of himself as 
a grown-up will be a source of concern. 

i . 

i ' . 
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4. Social Expectancy--The adolescent 's attitude toward 
his \body and faQial features\ is influenced by what he 
believes the significant peoAle in his life, especially 
parents and members of the peter group, think of them. 

5. Stereotypes--Body builds or facial features" associated 
with unfavourable sti^reotypes of the adolescent lead 
to unfavourable self-concepts and unsocial behaviour*' 

6. Social" Insecurity--The adolescent knows that physical 
appearance affects social* acceptance. A physical , 

feature that is unfavourably judged will make tlie 

adolescent, socially insecure. 

■ * • . 

Most adolescents seem to have idealized norms for physical • , 
appearance and skills. These are usually formed from culturally 
determined stereotypes of masculinity and femininity and marked varia- 
tions from this ideal i.2ed person can be quite -serious to .the adoles- 
cent. Discrepancies in the idealized self and the perceived self 

* » ■ 

in terms of physical characteristics Will often cause the average -ado- 
lescent to be sensitive, even critical of his changing physical self^ 
Conger (1973) cites studies to support observations .'that physical ^ 
characteristics are mentioned more^than any ot})^r characteristics in 
response to what one disliked most; likewise, Congey observes that, 
''the. adolescent who perceives himself as deviating physically from ' 
cultural stereotypes is likely to have an impaired self-conce^*'.- 

In general, girls show more concern about their appearance. ^ The 

I. . * . . » 

major concern adolescents show about their physical development 
Centres around three questions : . s • ' 

^ 1. Am I normal? • 
2. Am I s.ex appropriate? 
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3. \Vhat can I do tVlnake' my body coftie up to child- 
hood ideal? (Hurlock, 1973> ./^ 



vJt is iinpoj;tant to keep in mind that , psychological, attitudes 

can also .influence the self-perception of physical appearance^* . Pre- 
■ * ■ ■ " • ■■ ■ _^ . • ^ ■ '• 

vibus experiences may cau^e afi adolescent to see himself as 'attractive 

or un attractive, strong or weak, mascuUne or feminine, irrespective 



of^Fhe"" actual fact's of his adolescent physical appearance and ca^a-- 

■ ■if 

bilities/(cl)nger>^ 1973). Conger observes that guilty feelings about 
something such as masturbation may result in the adolescent finding, 
evidence of physical abnormalities ranging from acne, circles under 
the^j^^s or*fatigu0 or even deformities .in appearance of the sexual,* 
organs, none of which have any objective base. A gifl who hlj.s been 
told for years that she looks like a parent she does not admire may 
view herself as feeing unattractive even though the objective fact may 
be that", according to4he cultural stereotypes, she is quite beauti- 
fql (Conger, 1973). • ' , 

The perceptions\dolescents have of their physical appearance 
can work to ^ir advantageous well. Overall self-esteem of the in^i- 
-vi dual' can be enhanced if the young person- meets the cultural stan- 
dards of physical appearance and abi4ity and has thc^pprovai of peers 
and adults whose opinipps* he prize's. Girls tend to be more concerned 
about their physical development than boys' and Conger suggests that 
this is because their outward appearance ^d their inner self-image 
are more closely bound together than they are for males. Much of the 
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. trarfsitional anxiety identified by Au&ubel occurs as the result- of the 
individual's reaction to his physical self. Thou'degree that ^healthy ^ 
well-proportioned, strong and gmdeftdi'* body and an attractive face V 
will reduce the tensions produced by change^ the less the individual 

~ win expexi"ence the7"sloriH"^aTni""s tress of adorl'es'cence. — "This arear-of 

reactipn to one's physical self is the. source of much heightened ^ 
emotion. McCandless / (1970) maintains that the role of the 'bpdy in- 
S9cial ,and personality development is somethiiV^ that has been neglec- 
ted by studies of psychologists and sociologists. He thinks that 
psychologists and sociologists may be naively bptiinistic about the 

environment and the socialization process and what they can do, for 

• *» ■ . ' ■ . ■ ■ ' ■ 

^^human development under most ideal circumstances. However we must 
keep in mind th^tt the theories of Kret^chmer and Sheldon and their * 
, colleagues on bodily types and personality developjnent have not . 
fared too well under careful scientific scrutiny. Other physical / , 
matters of serious concern for boys and girls are: , 

. , 1. mature height 

2. bodily shape , - 

3. wfeight , .-whether excessive or not ^ 

4. the proportions of- the face 

5. secondary sex characteristics. . - ■ 



Primary and secondary sex characteristics have a profound 
effect upon self-concept, A boy; judges his masculinity for himself 
in Western culture particularly by the size of his penis and the 
extent of his pubic* and body hair- as well as his somatic changes in 
height and weight. Virility is commonly equated with early maturity 
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and size of the genitals (McGandless , 1970) • A sour,GQ^^o£. temporary 
conflict for males can be seen in a diagram from Conger^;. Figure 1 , 
page 19, where* it is observed that a considerable number of boys may 
experience rapid testical growth accompanied by abundant pubic hairs 



^before they enter theirrgrwth s^pnrr; "From~rhe 



tions they are men, but to the external world they still have the appear- 
ance of a boy. Conger (197.3)" observes that "tl^^i discrepancies bfetween 
their private image of themselves as men and society's belittling--and 
infuriating--continuing perception of them as .boy^\ may lead to"^ 
seemingly incongruous behavior". Girl's to the extent* that breast 
development and slimness are^exalted "by the^ cultural stereotype ma^ 
place an inordinate emphasis upon these/physical features. 'J^ody 
cathexis" (Hurlock, 1973) or feeling of satisfaction with the body 

- fV' ..... 

is more important to girls than to boys. The girl Who is unsatisfied 
with the transformatidh in puberty may develop feelings of anxiety 
and insecurity. In extreme cases where the body image becomes . incom- 
patible with the new perception there may be a desire for extensive 
restructurdng ''o5f the body image. Jersild states that "the relation- 
sh4;p between an attitude and physical appearance is apparent when a 
person clearly is trying to falsify his or her appearance, as happens 
when a girl's dyed hair or false eyelashes give her an artificial 
look (Jersild, 1954)". In extreme, instances an adolescent may seek 
plastic surgery, special contact lens or glasses with stylish frames 
and indulge in rigorous dieting. Acne, a common affliction in 
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adolescence, can be a tormenting source of anyety for the young per-' 
son who is very cWseious of his or her appeaf^ice. ♦ - . - 

PeueZopmejtt^lJ Sexual Be^au>couA 

■ft 

Although sex identification begins prior to adolescence the 

— — ■ — — 4 ■ ' — . ■ ^ 

glandular changes of puberty heighten the distinction between the 

sexes. As with almost all of the'higher species there is little sex 
variability genetically determined. Although these changes ai;^ 
stimulated initially by internal conditions, mature adult sexuality 
involves ^ more than just these physical changes that occur in puberty. 
During adolescence the individual must learn new interests and atti- 
tudes, new patterns of behaviouA. l\^e must master several tasks: 
acquire knowledge about sex and apprbved-sex roles, learn approved ^ 
patterns of sex behaviour, achieve socially approved values as a 
guide to fulfilment for his needs for intiijiacy, and learn to play 
the approved role for members of his sex. Hurlock •(1973) declares 
that normal adult sexuality means heterosexuality in which interest 
and affection are focused on the members of the opposite sex. The 
social factors will determine to a large extent how heterosexuality 
will be expressed.. The physical changes in the individual ,^ the 
development of primary and secondary sex characteristicsV give direc- 
tion but do not give full expression of one's sexuality. The role 
played by the sex hormones in identifying sex differences^ is not clear. 
Scientific. studies in recent times have dealt with the issue but 
proofs have not been forthcoming, urg and Lunde (1966) in 
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Watt enberg ,(1973) sum up the present position of- our knowledge on the 

subject as- follows: 

.1 ' i . ^ , , ■■<_-.,'.' \ 

"Even "though there is at present 'little firm evidence that i 
sfex hormones do play an important role in* the di^velopment of 
human 'behavioral sex difference, tljere are intriguing pps- . 
sibi Utiles to be explored in^this area. Recent inV^BSti- 
gations in a variety of disciplines suggest gthat complex 



interactions among genetiC) Hoimonal and environmental fac- ^ 
tors determine the development of s.ex differences* in human 
behavior". (Hamburg § Lunde, 1966). " ^X' ' 

Social factors play a major role in determining how hetero- 

sexuality will be expressed\. Margaret Mead (1961) ^has id'entified 

some common cross-cultural sexual careers. The major ones most 

applicable to modem man are summarized as follows: 

1. Wife and motherhood--is' the commonest sexual role in 

• United States culture (Douvan and Adelsdn, 1966) indicate 
that preparing for and achieving this role is the major 
preoccupation of adolescent girls in all social classes 
and ethnic background. 

2. Role of the adult male who will beget and provide for 
Ris children is modal for male (Douvan and Adelson 
observed less preoccupation among adolescent boys with 
their future adult role as seen with the girls .) • 

3. The adult male who will .not marry but, w.ill exercise some 
s^rt of prescribed s*ocial funCtion--celibacy with or 
without religious connotation, sexual abstinence, ^~ 
renunciation of procreation, ate some of the forms this 
role may take. . \ ■ 

4. - The adult feifiale who w^ll neither marry or product 

^ihildTen but has status in a religious context, nun, 

5. In some cultureSv adult male who assumes institutionalized 
female roles, trar^yestism. 

6. In some aspects of society females assume male roles. 
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7. In some cultures non-procreative ceremonial roles are 
important . , 

• 8. The sexually mutilated persons--may be. either congenital, 
or socially created--in such cases society expects non- 
marriage, non-parenthood. 

.' " * . ' . 

9* -Professional and commercial prostitution as found in^ 
societies such as the United States. In most cultures 
chronological age is differentially related t6 expecta,- 
tions for sexual behaviour, - 

The age at which sexual maturity ocfcurs and the speed of its 

•onset will have an effect on heterosexual interest. This transition 

to heterosexuality is often a source of heightened emotionality. The 

evidence seems to very strongly suggest that learning plays a very 

important role in heterosexual development and that the individual 

needs knowledge abwt sex and opportunities for learnijng appropriate 

» 

sex roles. The essential environmental cortditions for appropriate 

II 

heterosexual development are s.et forth by llurlock (1973| as follows: 

1. There must be a sufficient number of members of the 
opposite sex of appropriate ' age , i-ntel lectuaf^status 
and* personality adjustment aval lab'le to give the ado- 
1 • lescent an opportunity to select congenial companions 
and to have pleasurable social contacts with them. 

. 2. There must be an encouraging^ sympathetic and helpful 
attitude on the part of parents and other adults^ 
(Hurlock, 1973) . ^ « ^ - . . . 

In a study by Shipman (1968) reported by Hurlock .(1973) it is 

interesting-^ note that" the age for acquiring knowledge considered 

adequate and important for marriage among girls occurs somewhat later 

than the men^rche. 



ERLC 



45 



i OVERVIEW OF ADOLESCENT GROWTH, 31 

, i- .. AND DEVELOPMENT 

In his study of boys / Offer (1969) observed that a majority of 
teen-agers ar^ conservative and restrained in their sexual behaviour 
contraxy to what they might verbalize. Whereas only ten per cent >o£ 
subjects had sexual intercourse by. the end of the junior year, their 
expression of acceptance was quite liberal • Eighty per cent approved 
of premarital sexual intercourse; however they stipulated that it be 
after high school. The ipar of pregnancy was indicated as the great- 
est deterrent. 

Recognized phases of heterosexual behaviour in American cul- 
ture follow a sequence, according to Hurlock (1973) , beginning with 
crushes and hero worshipping and proceeding through puppy- love, dating, 
going steady, engagement' and finally marriage. Offer (1969) concludes 
that the modal adolescent has been liiriited in his range of sexual 
experiences .and finds that sex education has been given in rather a 
haphazard way. McCandless (1970) cites an example of the major amoUnt 
of misinformation that youngsters have about masturbation. Although 
it is known ;t hat physical ill-effects will not result from masturba- 
tion in and of itself, a number of youngsters " do suffer .because of 
their feelings of guilt and impaire4 self-este^em. They are victims of 
the conmion folklore. ^ ' 

\ Middle-Class culture places an iinport ant emphasis upon sexual , 
repression.'. It , i^s 'one of the most acceptable methods for handling 
se^^ual/interes't and urges even though middle-class adolescents are. 
most frustrated sexually. Ausubel (1954) minimizes the relationship 
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betweisn the severity of sex restriction and the amount of. conflict a 
youngster may experience. Thus he concludes that heightened emotion- 
ality over this matter would occur only if and when the adolescent 
has internalized the vklues of his culture. Although adolescents are 
frustrated sexually, McCandless (1970) observes that there are advan- 
tages within' the middle-class structure which compensate for such 
frustration. For example, adolescents are accorded a psychosocial ^ 
moratorium on responsibility and the protection by parents and authori- 
ties from the disastrous long-term consequences of mistakes and active 
parental support in develpping competencies of .value in an industrial 
society are compensatory conditdiogs that balance the emotionsll tensions 
to some extent. • ^ " 1 

■ ' ' ' ' - • . V • 

.However> the attitudes of adults toward adolescence, might be . 
improved if they are reminded that control of expression of biologi^cal 
drives, when quite possibly at their s*trongest, require?, no little 
amount of psychological ^nergy. , 

6, Psychological Affect of Changes in Cognitive Functioning 

Any effort to understand early adolescence must of necessity 
consider adolescent intellectual structure and capacity 'as well as 
mental development and process, for these cognitive factors mediate 
the behaviour^:l relationship the adolescent establishes, with his 
material and social environment. In addition, adolesceht intellec- 
tual fun<5tioning shows a demonstrable relationship to physiological 
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characteristics agd the adolescent's social-emotional behaviours. 

R^i^aAch OnA^ZYvtcutioM 

* . . ■ 

■ • 

Four resfearch orientations provide a relatively comprehensive 
view of earl/ adolescent cognitive development and capacity. One con- 
tent area is an outgrowth of the mental test movement'? measurement 
orientation and attempt to charr^trTrelrlectual growth over the life span. 



Another approach is firmly grounded in the theory and research of J • 

• ■ 4 ■ * ■ . 

Pi^get and his Geneva School associates who describe and seek to explain 

developmental regularities and discontinuities in qualitative cognitive' 

transformations occurring during early adolescence • A third orients- 

0 

tion stems from the work of Vygotsky ""which holds valuable implications 
fox adolescen^f .cognitive functioning. A fourth orientation emerges in 
the contemporaneous and energetic research into the question of cognitive 
styles, individual differences as reflected in and influencing 'the .manner 
irj which' information is received and processed, ' 

^All *?our areas of study are reviewed with the broadly framed 
objective of developing an empirically Vali-d portrait of adolescent 
cognitive functioning amenable to the needs and concerns of •edu.cationAl 
practice. By cataloguin'g and providing a broad base'of^informatibn and 
data gathered iq the research conducted by these four approaches, a 
characterization of early adolescent thought is anticipated which 
implicitly and explicitly allows for recommendation and implementation 
of refinements in educational policy and instructional approach. 
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dnly recently have studies, in adolescence been rcvitali<5ed as 
.content of legitimate scientific concern. Since G. Stanley Hall's 
(1904) time adolescence as a research topic important in its own right 
had failed to capture many adherents. Dormancy and suspension of 
direct interest in adolescent issues , particularly cognitive pro- 
cesses^ earmarked the epoch between Kali's achievements and the 1950 's. 
Fundamentally, the sources of this disregard of adolescent concerns 
included a diversion and emphasis of interest in other deve'ltopmental 

epochs, as well as a conspicuous absence of a systematic theory 

_ 

accounting for adolescent behaviour and functioning. Developihental 

discontinuities- in adolescent behaviour were subordinate to perceived 

regularities, with little substantive research available to clarify 

fundamental developmental issues. 

A number ^f m/jor factors share ^the responsibility in the 

' ' ■ . . / . ^ 

current reversal of this, trend -of disregard, most significantly, the 

prolific outpouring of work by J. Piaget and his associates. 

The increased availability of Piaget* s, theory and research 
in English translation (notably for adolescence, Inhelder and Piage't's 
The Growth of Logical Thinking) changed the up to then defined land- 
scape of adolescent cognitive functioning. Piaget *s unique observa- 
tions and descriptions d£ the development of profound qualitative 
transformations in early adolescent thought stimulated numerous con- 
troversial and exciting issues in cognitive processes *^g"enerating^ a 
considerable body of argumentative as well as replicatory research. 
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In facti. few studies of cognitive development are conteniplate'd and 
conducted today without some consideration of Piagetian concepts and. 
insights. 

Another factor responsible for the regeneration of interest 
in adolescent cognitive development was the increased demand by 
-edttcatorsHEa r data us e ful An the cr eat4^n^-and^-impIej nentation of new — 
educational programs. Often expressing disenchantment with the state 
and pragrtatic usefulness of information characterizing adolescent 
cognitive functioning, they impressed many researchers to gather data 

identifying the parameters of adolescent thought and intelligence 

ff ' . ■ 

which could serve as the basis for program construction and develop- 
ment . 

JUL. iKmdh In ReAtoAah on Adolo^dzyvt CogyilUv(i\VmcX^OiUng 

Sine* the beginning of this century two historically, distinct 
and methodologically different trends characterized research into 
adolescent cognitive functioning. Both trends, while discrete, over- 
laj^ped in many o,f their observations.-. One historical approach was 
embodied in the mental test movement's devotion to methodological ^ 
rigour in the construction and validation of indices designed to 
measure intellectual ability. The other approach, the qualitative- 

jdevelopmental, less bound by methodological 4nd measurement con- 
siderations generated a comprehensive description of profound quali 

•tative changes in adolescent cognitive development. 

'i . ' 
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Through the .1950 's, the undisputed purveyor of intelligence 
and intellectual capacities in children and adults was the psycho- 
metrician with his measures . From Binet through the 1950 's, he. 
embraced £uid nurtured the intelligence test as the^^solitary vehicle 
.for describing and explaining intellectual functioning. Substantive 

questions as to the nature and mechanifims in rngriitiyf^ infoT^ ^t^on 

processing were deferred and subservient to the search for' items and 
the constnfction of tests which could define intellectual differences 
reliably and validly. r_ . 

In the course of developing mental tests ^and procedures for 
assessing intelligence the mental test movement was capable of generate 
^ing, as byproduct, a wide array of observations useful in establishing 
a basic, yet by virtue of the approach, static picture of intellec- 
tual cap-acity and its developments The limitationis of their instru- 
ments s^rtif icially restricted the substantive description of cog- 
nition. Characteristically, volumes of research were produced empha- ' 
sizing Normative trends in. intellectiial growth mapped by responses . 
of representative age groups to devised measures of intelligence, i 
Scores of stud.ies were compiled assessing the stability of 
measured IQ over time, the age of cessation in measurable mental 

growth, the impact of selected individual difference variables such 

* ■ ■ -1. ■ . ' 

as sex 3Xkd socio- economic class on measured IQ and vyith further 

refinement of their measurement strategies, the differentiation of 

mental abifities with iricr^asing age. Study of adolescent cognitive 
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functioning is a beneficiary of their' efforts , not because of any 
direct concern with adolescent, psychological processes per se, but 
because these measurement -based issues required the study of the 

entire life span. ^ 

Earlier psychometric studies of adolescent cognitive ability 
and mental development (see Brooks, 1953, 1936, 1939) do not deviate 
significantly from studies conducted in the 19^|)'s (see Ferguson, 
1954). In fact, Ferguson contends that the mental test mov^ement's 
enterprise reached an asymptotic level in the 1950's since by then 
the fund of information regarding mental capacity and growth which 
could be assessed using intelligence tests had been 'most effectively 
tapped. These considerations are not to'TDe taken as a disparagement 
I of the utility of intelligence testing, but merely a cautious remin- 
der that knowledge of performance on an' IQ, test severely limits and 
often camouflages tremendous cognitive strides made during different 
developmental periods, adolescence included. 

That measured intelligence offers the educati^jnal practi- 
tioner invaluable , information descriptive of student "tapability is 
unchallenged. Correlates of measured intelligence are often the 
achievements which a traditional educational system attempts to facili 
tate and improve. For example, Day (1968), using Canadian seventh and 
eighth -graders aS subjectls, correlated theilr iQ's as measured by the. 
. Dominion Group Test of Learning Capgcity (Intermediate) with their 

» 

scores on end-of-term examinations. It was found to correlate .67 

' . . ., 52 

- ■ - ^ • —^■-'■^^ 
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with, comprehensive examinations in English literature, .64 with English • 

, language, and vocabulary exams, .61 with history, >^3 with mathematics, 

.53 with science, and .41 with geography. Numerous additional ^studies 

are available which generally support these observed relatmnships 
* ■ ' ■• ■ ^ 

between IQ and academic performance Xe*g- > Meyer and Bendig, 1961) . , . ' 

While Highly useful in the' prediction of performance in these areas, 

the meaning of IQ in suqh cases should be interpreted with care. Joo 

often,' evidence of this sort is cit'ed as a potent argument for the , . 

impact of IQ on achievement in academic subjects. This interpreta- 

' tion is^ short-sighted. \*The observed relationslTips nfiay.be spuriously 

high due to the fundamental similarities in .the items oni the intelli- 

gence test and those contained in the end-of-term examinations used 

by Day. . At the core of most tests of overall intelligence two primary 

abilities are represented, one verbal/the other quantitative. Note 

that the high relationships between IQ and end-of-term examinations 

were obtained in those academic areas where one would expect either 

one or the other factor to be prominent. 

One might be able to state without too much contradicticjn, 

0 1 

that these academic performance examB are little more than parallel, 
non-standardized forms-of the IQ test (^McClelland, 1973). Additionf 
ally, while IQ is"^ demonstrated to be a significant factor in achieve- 
ment,.it at best accounts for approximately 40 percent of the varia- 
tion in exam scores, leaving approximately 60 per cent of the vari- 
ance unaccounted for. 
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The advent of the 1950»s signalled a decrement in the psycho- 
metrician's prominence in study of adolescent cognitive function- 
ing, with a significant historical shift in the emphasis of dV^lop- 
mental studies. American psychologists were slowly but progressiyely 
exposed to the voluminous work of J. Piaget, whose earlier .translated- 
essays on developmental stages wer^^ met wi^ skepticism, disinterest, 
ahd patent disregard. Offering a basic. developmental theory of the 
development of thought through adulthood well buttressed by logic and 
extensive empirical investigation,. Piaget changed the shape of psycho- 
logical research in adolescent cognitive functionin'g. Adolescence ^ 

was described as the beginning of the final stage of cognitive develop- 

■ * ' . i • • ' ■ '.^ ■ ■■ 

ment, when the earlier experiences^ of the child with his world, his 

transactions with the environment culminated in .the magnl/icent hum^n 
accomplishment of being able to reflect on his thought, as well as 
formulate abstractions and hypotheticalities without the need for con- 
crete struts r ^ ^ 

• wStudQnts of development embraced Piaget ''s observations and 
extensively elaborated his work with/research anchored in the accept- 
ance of formal operatioaal thought as premise of the uniquDly ado- 
lescent development, 

A virtual cornucopia of testable hypotheses -was lodged in 
this premise, freeing the researcher from the rigour and precision of 
. study characterizing the wrk of the psychometrician in pursuit of his 
goal, and making the t^tudy of developmental change a dynamic and 
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exciting area. Rather than attempting to ascertain how much the ado- ' ,% 
lescent knowsV or how" many different way^ can. he. manipulate/ test 
"materials, essentially quantitative features of" cognition, jpiagetian 
research" and~thebry psT^Mr^^^irXo evaluation df how the-^dtrle^enir 
perceives- and manipulatf5t5 his ^wotld, a fundamentally qualitative 
question. How does he think about and rmanipula-^e the Telationships 
observed between different elements\in his environment?, Doe^ the 
envi^ronment seem tb have any meaningful order or structure to it? 
Does he appreciate the consequences of his ac^tions on -the environment? 
Does he appreciate the *hi,storicaL past and the probability of a futtire 
in a'meaningfuL w^y? Is he responsive to- infonnatioh' which threatens 
a view .of reality. whicK-^iCsr personal? Those are representative issues 
which consume the work of Piaget and the . cognitive-developmentalist 

studying adol^^encd. " . 

• ' " • • * ■* 

Implications for education of Piaget'^ position on* the develop- . 
•ment of thought during adolescence are multiple, '-though indirect. . . . . 
Acceptance of the validity of Piaget's theory and research dictates 
a reevaluation of teaching methods and modification of prx)grams to 
accommodate the emergent cognitive developments of adolescence. 

Remarkable discontinuities in the qualitative dimensions of 
thought are 'cited when middle year§ school children are compared to 
.earlv adolescents. The adolescent is more proficient at abstraction .a 

• ■ * ' . ■ .' h- • j . 

md utilization of general principles without need for concrete refer- 
ents; he develops a sense of time and historical perspective, can 

o 
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engage in flights of fancy as well as controlled deductive thought, 
separates personal^viewpoint 'from external reality/ and is responsive 
to the challenge of that reality when it violates personal hypotheses. 
These characteristics of adblescent cognitive functioning must/be 
— r efJreGt.e d-4.n---educa4u^on-al--^meth-adi-^n ord er tLO-jnaxiulL 



/ as well as afford the ^adolescent the optimal environment for further 
development, . \ .\ • • ^ 

One major difficulty restricting the incorporation of Piagetian. 
theory a^d research into educational approaches is the absience^of a : 
convenient measure. or measures of these qualitative cognitive tr^s- . 
formations in thought during adolescence. It is at ; this juncture that 
one may, see a converg^ce of the psychometric and Piagetian view, of 
intellectual functioning. While work' is underway to rectify this 
situation, dts successes . have been limited. Hopefully, the future 
' will pravide an economical and useful means of determining the emer- 
gence of qualitative capabilities, for its practicality would be. ^ 
invaluable. If the educator knew that the adolescent had mastered 
* abstraction of concepts in a given area of tutelage., then he could ; 
organize his presentation of further materials by reducing the number 
of concrete references. The teaching-, of history, as another example, 
would be facilitated if there were some psychometric evidence that 
^concepts of time had matured. 

'-.Closely allied to the efforts of Piaget to trace the develop- 
ment of thought is the work of Vygotsky (1962), which is more clearl/* 
a theory of education and stresses the relationship between thought 
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and language. This theory aad accompanying research will'.be exaihihed 
in its rudimentary form, since its implications for adolescent cogni- 

tive functioning i5 equally broad, though it attempts-^to apprehend 

■' >■ 

more than solely adolescence, . . " 
Another -major thrust o f .r esearch in a dolescent *c o gnitivg 



functioning hinges on tjle current and energetic study^ of cognitive 
styles, differences ^he manner used to receive, process, and util- 
ize inforination,- There are substantial indications that cognitive 
style is independent of intelligence and seemingly has little to do 
with qualitative transformations in thought accompanying, adolescence. 
Students of cognitive . style would recommend* that two children who are 
equivalent in IQ and having reached a stage of development where 
higher- level abstraction is no problem, still would demonstrate pro- 
found differences in their respective approaches to problem solving, 
iVhere one adolescent may be iiffpul«;ive* and quick in his reaction to 
the elements *of a problem,, making a decision on the surface inforipa- 
tion which he 'perceives, another i$ reflective ancl coldly analytic , 
in evarluating all* possible alternatives , and outcomes. In another 
case, one adolescent may be responsive to the entirp. conlext of the f 
problem, unable to differentiate the features central to its solution 
and^^llowing the problem to overcome him, while another adolescent is 
capable of extracting the most important features from t)ieir noisy and 
complex background. The dimensions of cognitive styles are multiple 
and varied. Two dimensions will be reviewed in the present document: 
field independence - field dependence .and ref lectivity-impulsivity . 
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^Their I'^view is - contingent on the recognition tb'at the adolescent's 
style of interaction with the epvixonment modifies and affects the cog- 
nitive information he assimilates. This mediationial proces? mus't of 
necessity leave a distinct cognitive, trace and differentially' contri- 
but^ to intellectual development^ ■/ _ 



Identification and elaboration of the individual ^ddles cent * s 

style? in information- processing an'd synthesis should be^ considered as 

valuable, data for modifibation *of curricula. It m^y b? t'hat-a parti- 

cular method of ptesentation of educational materials may be more 

efficient with children exhibiting one cognitive style "as ^opposed to ' 

another. Perhaps the modification of the adolescent * s customary ^style 

in information processing can be accomplished to assist him in the 

assimilation of one form of material as opposed to another. We do 

» 

know that certain kinds of contents are best handlecl by particular cog- 
nitive modes. For example, scientific and mathematical concepts are 
most effectively understood by an adolescent who is reflective and * 
analytic in his study and use of the relevant educational materials , 
while the impulsive and globally reactive adolescent seems more cap- 
^able and efficient in treating humanities , artistic and literary 
materials. 



7. The Need for Curriculum* Reform Ba^ed on* 
^ Knowledge of Adolescence 



Twentieth century North American educators have not been 
obli^y^pus to the need for change and curriculum reform i^ the education 
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of adolescent youth. For the j^apt sixty years there has been a con>^ 

siderable amount of interest and. effort invested in the question of 

the best grade organization for adolescent education (Myers, 1970). 

The reasons underlying these organisational changes were not always 

for the best reasons and most were patently unrelated to the real 

question in curriculum reform: the cultivation of the individual and 

the assurance of a self-renewing society. ^ , ^ 

According to Goodlad these' efforts at reform have jbeen largely 

the product of pressures . for societal preservation. A case in^point: 

the development of junior hrgh school in the *6-3-3 plan of organization 

Was largely predicated on m effort^to provide secondary education at » 

ah early age, to keep students in school longer or to bridge the gap. 

between th6 self-contained elementary classroom and the highly spe- 

,cialized^ program of the senior high school (Read ,^ 1969). Only a weak 

reference wa? ever itiade in the innovation of the junior high school to 

the most fundamental issue of curriculum reform. Goodlad (1964) 

characterizes the most "current curriculum reform as a refurbishment of 

"shockingly outworn courses'' whose objectives stressed the importance 

of understanding the^structure of the cliscipline^ the purposes .and 

met^iods of the field and the part that creative men and women played 

in developing the field, Goodlad looks forward to the day when 

...the curriculum will be planned from th^ bottom' up, with 
knowledge of students and their achievements built into 
the sequence of subject matter in the curriculum design. 
This movement will be marked by experimentation and by the 
emergence of curriculum alternatives far exceeding the num- 
ber of alternatives that have emerged so far through the 
current curriculum projects (Goodlad, 1964). 
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The curriculum of the future as envisioned by Goodlad will have .as its 

core a bui'lt-in flexibility that adapts the school program to the 

unique needs of the individual and a self-renewing, society: 

• V. the 'school must provide the institutional and organiza- 
tional Resources to meet the large proportion of youth's 
needs. / But most of all it must also provide, the small 

flexible, oi i ganiz^tional units in which the' individual's 

needsT are observable, where he manifestly matters, where 

the tasks are large enough to be a challenge y-et small' 

enough to give importance to^his energies, where problems 

are within his direct experience and comprehensioji, where 

he lives ^with others who share his ^heritage or who come 

from quite different backgrounds. ^ 

The concepts of teaching the whole child, of teaching 
subject matter, of preparing students for life, of having 
students participate in, life's daily activities, of teach- 
ing through solving problems,^ thrdugh learning abstract 
ideas are not concepts to be pitted one against, the other. 
They are a part of a Gestalt in which each pjay„s a signifi- ^ 
cant role at certain times but interacts constantly with 
the others in the maturity and development of the indi- 
vidual (Goodlad^ 1964). 
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^ . 1. Introduction 

- Adolescent physiology is nothing more thaii a subset of human 
physioldgt^ 'Physiology as sucl^ is concerned with the physical mecha- 
nics of organismic function, and thus includes the functioning of- both 
the parts of t^he organism, and the organism as a totality^ . Properly 
V speaking/ psychology, or human behaviour, can be considered to be a . 
part of human physiology. This is so for two reasorts : first, human 
behaviour is the sum total of the overall activity of the human organ- 
ism; second, the behaviour of the oifganism will be constrained by the 
* physical limitations of the human organism. It is a truism in physio^ 
logical psychology that one cannot teach (or, on6 cannot condition) a 
rat to fly no matter how hard or long one tries. This is simply so 
because rats are aerodynamical ly unstable- they do not possess the 
physical attributes in terms of shape and propulsion to act as heavier- 
than-air flying machines. The same sort of constraints apply to the 
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humdn organism. One of the goals of adolescent physiology is to ^ 
'establish what adolescents d:re capable'-of ; another is to estajblish . 
"what adolescents axe not capable of. ' , 

^ There is one difficulty inherent in the Study of adolescent 
"physiology which is not present in t^e study of childhood (pre- 
adolescemt) physiology, and is also not present in the study of adult , 
physiology. Except for th^ period of intra-uterine life, no period 
other than adolescence in the human lijFe history is' associated^ with 
very rapid changes in physiological parameters. In. the preadolescent 
period, many physj^ological param^ej.<^rs show a decline in their rates, or 
velocities, relative to foetal life or infancy. At adolescjence, these 
rates (for example, rate ofvincrease in height, rate of ^.ncreas^ in 
mass) show rapid Increases, . and just as rapid subsequent declines. 
Further confounding the research of those who study the- physiology of 
adolescence is that the in-creases and decreases of rates of various 
parts of the human organism do not necessarily increase and decrease 

at the same time or at the samewelacity. . Thd rate of one function 

i 

may be increasi^ng while the rate of another funct;ion may be decreas- 
ing. ""Change^s in time or rates of functions may be causally related to 
sex, chronological age, physiological age, nijtriUonal background, 
sociological parameters, general genetic background, and so forth. 
Further, the rate of change may also change with time, necessitating 
overlapping longitudinal studies of adolescents, such studies pre- 
ferably-beginning before adolescent development and continuing for 
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some time after adolescence. Because of this constant flux, change, _ 
and changes in change; because of the- relative ease pf investigating 
some physiological parameters and the relative difficulty of investi- 
gating other phenomena, adolescent physiology is at present in a state 
such that there are large gaps in the field of, knowledge called ado- 
lescent physiology' Mhc;t troublin g of all perha ps is the lack of 



baseline data, against whi^ other data might.be compared to ascertain 
normality or lack of it. Associated with all of the changes mentioned 
above is the inherent variability found among the individuals which 
constitute any biological population. 

It W'ill be worthwhile to establish the human population, and 
its subsejt, the adolescent population, within* the framewd^k of bio- i 
logical operations on this planet. The hypothesis most commonly 
(rightly or wrongly) held by most biologists is that life arose spon- 
taneously on this planet; that is, there was established a molecular 
aggregate that, possessed at least the following attributes: 1). this 
aggregate was capable of controlling within certain limits its own J 
internal operations, 2) this aggregate was capable of producing 
other aggregates similar to but not. identical with itself, that; is, 
^it and its descendants were capable of reproducing; 3) these molecular 
aggregates and their descendants were capable of varying their li'fe 
style as their environment changed. This ability is a function of all 
the entities of a population, and is a horizontal function that extends 
through generations of biological entities. As a function ^ 
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of populaitions,. this ability is aimed at group survi-val with change, 
rather than group extinction with. no change. The populations change 
blindly and unkmowingly to become more efficient, in the physicist's 
sense, as the environment changes. This overall capability is more 
formally called Darwinian evolution. Finally, biological entities are 

capab le of altering their surroundings or environment* .. * 

In the course of animal evolution on this planet," there is 
evidence that approximately thirty .distinct life-styles have so far . 
appeared as the result \of Darwinian evolution (Russell-Himter, 1968). 
The bialogist refers to each of these particular life-styles (and the 
individual members who constitute it.) as a phylum. Each phylum can be 
characterized by certain anatomical and functional (= physiological) 
features. B]asically each' phylum or life-style is more or less suc- 
cessful; success can be measured by the total bio-mass constituing that 
life-style, and by Xhe total number of variations (= species) on the 
theme of that life-style. Success measured in these terms is quite 
simply a measure of the physical efficiency of each life-style. 
Efficiency here is a measure of the amount of energy which must be 
expended to obtain the necessary energy and raw molecular material- to 
survive as functional biological entities. The more energy and raw 
material left over after deductions for maintenance, the more energy 
and raw materials left over for producing new individuals (increase in 
bio-mass), and the n)ore energy and raw materials left over for experi- 
ment's in variation (increase in species). The chordate phylum^ of 
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^Whixh^^heJoumaii^pM^ one of approximately. 45,000 species, or 

variants, is a moderately successful group, but much less so than such 
phyla as the nemathelriiinthes (free living and parasitic round worms), 
tha molluscs (snails^ clajns ^ squid) , or the arthropods (insects^ 
spiders, 'crabs , etc. A The basic chordate, system revolves around an, 
efficient mus culo-ske let al system, a highly adaptable and plastic 
nervous system, and a^igestive system very well ladapted to obtaining*^ ^ . 
and processing food stuffs. In association with this basic pattern, . 
th^e human species, along with many cither chordates , has added the 
following, among otfiers: an efficient internal transport or circula^^ 
-tory system for maintaining the proper internal molecular milieu, a 
constant body temperaUire which maintafins a high rate of cellular 
efficiency, limb development so importalnt for manipulating and changing 
the individual's immediate and long-term environment , and a form of 
sexual reproduction in which the individual produces, few but highly 

protected and educated offspring over the short haul,^ut such repro- 

— ^ ... 
duction allows the population to produce more than adequate offspring 

•» ' * - 

over the long haul to allow for species survival and species evolution. 
More proper to -human^as a complex nervous system (wh,ich differs mork^ 
in degree than kind relative to other closely-related chordate species). 
In humans, this nervous system is capable of a relatively high degree 
of abstract activity, and is also capable, in association with muscular ■ 
structures not at 'all peculiar to humans, of producing the highly 
variant. and plastic form of human behaviour called speech. Perhaps the 
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only human activity peculiar to humans is the ability to produce more 
human beings. ' * - ' . . 

Physiology then sets our to study the mechanical operations of ^ 
living thrr^, in this particular instance, a period of life of human 
organisms known as adolescence. .Adoles.cence is a period in human life 
history in which the human oi*ganism changes over from a JarVal cond'i- ' 



tion to an adult condition. The larval condition of any biological 
entity is characterized. by two operational states, one present aiVxi one 
lacking; viz . , larvaT organisms possess the ability to maintain them- 
selves, however, they lack the ability to reprocluce. The period of 
childhood (from infancy to the beginning of adolescence) is the 'period 
during which the 4arval potentiality becomes actualized. The'period. 
of adolescence involves the conversion of the self-maintaining human ^ 
being into the self-maintaining and reproducing human being. Without 
the reproductive capability, of course, the human species woiild be 
doomed to ext^ction. This is so, of course, for all biological, 
entities. ' ' * 

' s 

, ' f ^ 2. Growth in Adolescents . • 

l.^ PcuttoAM 0(5 Gnjou)th In HUght and WexgW: , 

The most studied growth parameters in children and adolescents 
(probably because of the ease of obtaining data) are growth in height « 
and gtowth in mass. Tanner (1961, and elsewhere)- reports on the oldest 
known study of growth of a child, that made by Count Philibert de Mont- 
beillard upon his son during the years 1759 to 1777. This time period 
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covers the time from the child's birth throvigh 18 yeits. If on^^ 

. , , ' ' : 

plots height against age, the resulting curve is non-linear and appears 
at first glance, to be smoothly parabolic, asymptotically approaching 
adult height • HoweveT, if ope plots height gain relative to previous 
* 'time period against age, it can be seen that the attaining of a'dult- 
/height passes through four separate stages; 1) initially the height 
gain per y^ar, say , ctecreases very rapidly for the first '3 to S^years 
of life. For example^ a child gains much less in height between ^ge 

2 and 3 than it gained in height: between age 1 and 2\ 2) Thete follow 

' - . ,1 

several years of very slowly decreasing annual of periodic increases 

' ■ . ■■ ' ■ ' ■ . 

in Height. 3) This period of relatively stable incrementar increase- 
is followed by a short (3 to 4 year) period during which increase in 

height accelerates; that is, the annual or periodic, inhrement in^ 

' ,■ ' 

height increases relative to the previous time pqriod. This t^me . 
period is called the adolescent growth spurt; at no time does the 
height increment reach the height increments attained during the first 
year of lif«. 4) The adolescent growth spurt, of 3 to 4 years dura- 
^tion, is followed by an equally abrupt ^d perhaps slightly more. rapid 
decrease in 'the annual or periodic increase^ in height. Th^ annual 
increm^t decreases to zero as adiilt* stature is achieved. 

Such graphic plots , in whidh' annual or- periodic increments' are 
plotted against age, are referred to as \elocity or rate of growth 
curves. The general pattern of velocity curves are a human universal ' 
as can be seen by studies made .in Bulgaria* (Anguelou*, et al . , 1971), 
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Iran (Wadsworth and'Emani, 1970)^ China (Chan,, 1972) , France (Roy, ' 
et al >, 1972), Burma (Khin^ 19713, England (Marubini/ et al ; , 1972), 
and Nigeria (Johnson, 1970). The advantages of the velocity curve for 
Studying the adolescent growth spurt are that 1) for individual cases, 
the initiation o'f the growth spurt, can fairly easily recognized, 
2) The rapid growth spurt followed by^ an equally -rapid "^eceleifation in 
growth produces a sharp peak .on the velocity curve* This value is the 
peak height velocity C=PHV)1 because^of its sharpness, the age at \dvich 
it occurs can be very readily ascertained* Peak height velocity ag^s 
can be lu'raped together and 'treated statistically for comparative pur- 
poses, and also for the purpose of attempting to relate other adolescent 
growth f in sensU latu) events. The relationships thus established may > 
then turn out to h& catisally rfelated. - .^Z' 

Differences in peak height velocity are s^x-relatcd. On the 
average, peak height velocity is reached^ in girls about 2 years before • 
peak height velocity is reached in boys; The*range Over which peak 
height velocity is achieved for girls is* ages^ \u\ to 13 yearS, for * ^ 
boys from 12^ to 15 years. The intensity of growth is such that at 
peak height velocity, the average increment for boys ds about 4 inches 
a year; and for girls, somewhat less, Before puberty, boys average 
only .1 to 3 per cent taller than girls; the/earlieir average. adolescent 
growth spurt of girls relative to boys resj^ilts in gii^ls being ta^er 
than boys on the average from ages lOj th;tough 13. The later greater, 
and perhaps longer sustainefd adolescent growth spurts of boys result 



ERIC 



68 



mm 



mm 



54 



GROWTH AND OT«ER PHYSIOLOGICAL LEVELS- 
AND EVENTS IN ADOLESCENTS ' 



in their eventually reaching the same height as girls,^ then passing • 
them in height so that on the averagei boys ave^rage some 10 per cent - 
larget in height and fiost other di mensions (Shuttleworth , 1939). / 

While practically all . skeletal and muscular dimensions tal^e 
part in the adolescent growth spurt, all parts' do not necessarily 



undergo the same relative aipount of change at the same time. There is 
a rather regular order of growth timing. Generally, leg length reaches 
its -peak growth velocity first. This is fallowed by an increase in 
body breadth with shoulders last, such increase beginning^ a few months 
aft^r leg peak height velocity is achieved. Most . of the spurt in ado- 
lescent height is due to increase in trunk height, whose peak growth 
. ■ •- ' ■ • ' . ' ■ ' ■ ' < . . 

velocity does not occur until about a year after leg peak growth velo- 
city (Tanner, 1972). Generally growth iri lower limb length is. quick 
^and shoit:, occurring in early adolescence. Growth in trunk length is 
slow and prolonged (Chan-, 1972) . . ^ 

• . . . ' ■ ' / ■■■ ^ ' 

Subcutaneous (or underskirt) fat which has a temperature- 
insulative function and also an energy starage function also has a 
function in determining the contours of hiiman * individual's . The quali- 
tative or descriptive therms 'Meanness" and '^plumpness" are expressions 
of the amount of subcutaneous fat a person possesses. The more rounded 
contours of womeh relative to tfiie contours of men are expressions -pf • 
the average difference^in subcutaneous fat between the Jtwo "sexes. 
Subcutaneous fat can be measured by X-ray or more simply by picking up 
^a fold .of skin and fat, and measuring the skin-fold thickness with a 
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special skin-£old calliper. Skin-fold measures, have been taken at the 
back of the upper arm, just below the bottom of the shoulder blade, at 
the side of the neck, and on the abdomen below the umbilicus iii various 
studies. Subcutaneous fat thickness ih.creases dramatically after birth 
to about nine months, declines slowly and steadily until ages 6 to. 8, 



depending upon the individual child. Beyond this time, subcutaneous 
fat levers increase again; in girls both trunk and limb subcutaneous 
fat increase up to maturity. On the other hand, in boys, subscapular 
(body) fat increases until maturity while limb subcutaneous far 

increases until about the time of the adolescent growth sptirt , and 

~* ' - ' . . " ■ i 

then decreases (Taiv^er, . 1961) , ' ^ 

Since increase in limb length precedes increase in trunk ^ 
length and breadth, since the length of the extremities (hands and 
feet) increases with limb length, and $ince the quantity of subscapular 
fat is generally quite liow <but increasing) at the^earlie^t stages of 
adolescence, early adolescents may become very self-conscious about 
their apparent disproportionate body parts, A preadolescent curri- 
culum which would include some study of what to expect during their 
growth spurts may help alleviate these self-conscious attitudes. 

As Tanner (1961) points out, weight curves ai a function -of 
age are less informative than height curves in establishing time of 
adolescent gi»owth spurt. Under certain clinical and/or pathological 
conditions, growth in height; may cease while growth in weight does not. 
This increase -in weight would be primarily due to increase in 
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subcutaneous fat. Tanner urg^es that regular measurements of height, 
and weight in schools be supplemented by measurements of subcutaneous 
fat of skin-folds, and by measurements of the circumference rof the 
upper arm. This last' measurement , after subtraction of subcutaneous 
fat, will yield a value for the increase in mass of bone an4 muscle; 



this value follows the general height curve. 

The primary end result of sexual maturation in the human species 
i<s the acquisition by the gonads of the ability to produce functional 

I ■ 0 ■ ' 

. > . \ ■ ' ■ 

sperm (the process of spermiogenesis) in the case of the male testes, 
or the ability of the ovary in the female to shed eggs into the body 
cavity,. The process of spermiogenesis in the human male (as m most 
mammals) is a continuous process.. The testes consist of a mass of 
coiled tubes, the cellular walls of "which constantly produce new 
spermatozoa in the same stage of maturation; Consequently there is a 
continuous production^ of functional spermatozoa. Oogenesis in the 
human female is essentiailly complete before birth. As in most mammals,: 
all the eggs (ova) which a particular human fertale will possess have 
been present in the ovary since, before birth (Balinsky, 1970, and • 
others) . The primary result of sexual maturity in the human female 
then is maturation of the ovarian tissue so rhat the^ already mature 
ovk can' be released. The rate of release pf ova is approximately Qn6 
ovum per. month. 
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Associated with the primary s.exual characteristics listed ^ - 

' ' J ^ '■ ' ' " ': ■ ■ 

previously is the development . and maturation of the secondary . sexuatl . ^ 

characteristics. The secondary sexual characteristics are ccincemed^ . 

With the following items: 1). deliveiy of eggs a^d sperm to a mutually" * 

benign environment so ^that fertilization of the Mum can occur (in • 

■ - ^ 1 ^ ^ ^- "Ma . V . ) 

humans l^he upper third of the oviduct), 2) proy|,(i(in^ a suitable pre^. * ^ 
natal environment for ^he embryo, 3) providing a source of postnatal 
nourishment for the infant, and 4) providing sexual recogni1>fon 
diVjices so that an individual can distinguish between same-sex and , 
other-sex individuals. ^ * . 

Studies of tke acquij^ition of primary ^sexual, .function are 
sparse; ovarian function can be discerned by ovarian examination from 
autopsy ma^ erial ^^jor by X-ray examination of the ovary. Accidents are 
the major caiise of death among adolescents. Autopsy material may have < 



alr^idy begun ,tc^ deteriorate by the time permission to examine has been 
obtained; there may be difficuK);^^ reconstructing a valid medical 
history. Ovarian X-rays examinations are usually done only when patho- 
logical conditions are suspected. Potential genetic d^age by X-ray 
radiation to the already-functional ova in the preadolescent or ado- 
lescent rules out routine screeing^of ovarian function. Likewise, 
•most ^preadoie scent and adolescent ^oys would^ object to testicular 
biopsy (removal of small amounts of testicular tissUe by needle punc- 
ture) on a routine' basis. Consequently, sexual maturation has generally 
been discussed or related to changes in^ secopdary sexual characteristics. 
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These characteristics are more acbes'sible to general study. 

Tables of sex maturity stages based on secondary sexual charac- 
teristics have been established for adolesdertt boys^d girls.. These 
tables began with a study by Greulich, et al . (1939), in which a • 
rating system for the development of the human breast was .established. 
^TKe y we ^-e^cteT^ed-~by^ ReyTval4is^-an^ 19 5 1), fi i rther e la ho- — 

vateA, including photographs of th^ developmental stages of adolescence 
by Ti^nner (1962) and reprinted by Gallagher (1960)^^ Tables II and III 

■ . * / c ■ 

present descriptions of the Tanner sexual maturity syfc ages for boys and 
girls. 

The Tanner system provides a quick and eaiy method of establish 
ing the levels of physical maturation achievecy by individuals. 
Apparently littl$ training is required to leam to use the system; its 
universal adoption by pediatricians and other /medical personnel who 
deal with adolescents has been urgeH. In a review article on some of 
the" clinical and physiological aspects of piibeTCfy, Visser (1973) pre- 
sents a set of tables of the mean ages for boys and girls at which, 
different stages of pubertal development ate reached (.see Table JV) . 
Along with the Tanner stages of breast and pubic hair deve^lopment are 
presented data on the average age of menarche* Note that these data 
are compiled^ from individual cross-sectional studies from various 
sources; the advantages of "those tables are that they allow. cross- 
comparisons among various cultures; and at the same time, since thfe 
studies were done over a period of 22 years, they can be used as indi- 



catol>s of trenX^changes in pubertal development. 
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Table 11. Sex Maturity Stages in Girls 



*Tanner Stage 



Pubic Hair 



Breast Development 



Preadolescent . The vellus 
(or down hair) is not any 
different or more developed 
on the pubes than it is oii 
the abdominal wall. 



Sparse, lightly pigmented, 
generally straight or 
slightly curled; along 
the medial border of the 
labia. 



Hair darker, coarser 
and. more curled than 
stage 2. Increased area 
is covered. 



Preadolescent. Only 
the papilla (nipple) 
is elevated above the 
general chest surface. 



ppjle el( 
aVl 



Breast and nippf 

Ivat ed as a smaj 

Imound. The di'ameter 
)f the areola (darker 
)igmented afea sur-y 
rounding nipple) has 
increased over pre- 
adolescent stage. , 

l^reast^and nipple 
areola enlarge, 
there is no contour 
separation between 
breast and areola. 



Hair is of the adult 
I type; i.e., coarse, 
\curiy , abundant . No 
spread to medial sur- 
face of thighs . 
\ 

Mult feminine tri- 
angle; spread to medial 
surface of thighs. 



Areola and nipple 
form a secondary 
mound. 



Mature breast; 
nipple projects above 
general breast con- 
tour. Areola is again 
part of general breast- 
contour. 
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Table III. Sex Maturity Stages in -Boys 



Tanner Stage 



Pubic Hair 



Penis 



Testes 



None; no difference 
between pubic hair 



About same size and shape as 
in early childhood. Pre- 



and abdominal hai r . 

Sparse growtfi of 
long ^lightly pig- s 
mented downy hair,^t^ 
straight or slightly 
curled, chiefly at 
base of penis . 

Darker than above , 
but still sparse, 
curling apparent. 



Hair is adult type, 
but has not yet 
spread to medial 
surface of thighs . 



adolescent patterni 



Very slight , 
if any, 
enlargement . 



Penis has 

elongated; 

perhaps 

thickened 

slightly. 

Glans and 
breadth of 
penis have 
ipcreased 
in size. 



Enlarged;skin 
over testes 
is pinkish; 
texture has 
altered. 



Testes and 
scrotum en- 
larged over 
stage 2. * 



X 



Scrotal skin 
has become 
dark- 

pigmented. 



Adult type; present Adult in 
on medial surface size and 

of thighs. shape. 



Adult in size 
and shape. 
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In the same paper, Visser recalls that puberty had been defined 
as the process of the Tmaturation of the sexually immature child into the 
sexually mature adolescent, while adolescence is the period of human 
development when secondary sexual characteristics have appeared com- 
pletely but^ full maturity has not been reached. Visser, feels that 
these two terms ha ve becbqie blurred , a n d at the present*^t ime the terms 
are used interchangeably. 

Young (1972) has presented a rather more complex set of tables- 
for determining levels o^ sexual maturity in boys and girls. Young's 
classification of sexual maturity in girls is as follows: 

Classification - Characteristics 

1 No change from a child No growth of pubertal ha^r; no 

growth spurt. Downy pubic halt;- 

2 Prepubertal phase usually first evidence of , 

growth spurt; elevation of the 



breast papilla; perhaps breast 
budding. 



3 First stage puberty Pubic hair; pigmented, coarse, 

and curly in small quantity; 
budding of breast, areola en- 
largement; marked growth spurt; 
enlargement of labia, 
; I 

4 Second stage puberty ' Pubic hair as described above 

in moderate amount^ filling out 
• of breasts; Sometimes projec- 
tion of areola and papilla to 
form a secondary mound; axil-, 
lary hair in small quantity; 
meriarche usual in this phase; 
growth spurt marked but 
decreasing, further enlargement 
of labia. / 
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Classification 
Third sta|[e ■piiBerty 



Adult 



" I Characteristics 

Pubic hair further increased and 
approaching adult quantity and 
distribution; moderate quantity 
axillary hair; breasts reaching 
adult type configuration 
recession o£ areola to level of 
the breast; labia reaching adult 
type. Annual growth less than 
before pube^y; menstruation 

usually well established. 

i 

Further growth axillary and per- 
haps pubic hair to adult type 
and distribution; breasts adult, 
labia, adult; growth in height 
usually less than 1-5 cm in 
previpus 12 months. 



The criteria physical maturation in boys are the following: 
1) testicular volume, dn a scale of 1 - 6; obtained by comparison with^ 
plastic models obtainable from Sandoz Chemical; 2> pubic hair rating* 
on a scale of 0 - 4 (seei below); 3) axillary hair rating on a scale of 
0-4 (see below) : \ 

The standards for\pubic hair are as follows: 

0 - no Vtsi-ble hair 

1 - downy, usually unpigmen^^d, fine, straight hair ^ 

2 - pigmented, cparse, crinkled hair in small amount 

3 - pigmented, coarse, curly of crinkled hair in considerable 

amount. ' * 

The same standards for axil laiT^/ hair apply except that stage 1 consists 
of fine straight hair in small amounts. Young states t<iat this stage 
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As Young has a table of sexual maturitj^^iri females, he also 
has -a sex point scale of sexual maturity in males: 

Stage Characteristics 

1 Childlike, testicular volume 1; generally no develop- 
ment of secondary characteristics. 

2 ' Prepubertal; testicular volume 2,7pubic hair 1, 

axillary and body hair 0. there is a slight increase 
Q in penile length and diameter, ^in the eyebrows, 

aS ct3l n rh e TenpTi of th„e^ dieeTTrneT - 



Puberty, first stage; testicular volume 3-4, 
pubic hair 2, no axillary hair, definite enlarge-- 
meiit of penis, evident growth spurt. 

Puberty, second stage; testicular volume 4, pubic 
hair 3, axil lary hair 2 , moderate enlargement of 
penis, evident growth spurt . 

Puberty, third stage; testicular volume 5, pubic / 
hair 3 - 4, axillary Kair 2-3, further enlarge- / 
ment of perils ; growth spurt tailing off rapidly / 
such that annual increment usually less than 
puberty. ' ■ . ^ 

Adult. form; testicular volume 6, pubic hair 4^ 
axillary hair 3-4; not more than 1.5 cm-^-gi^owth 
in body height in previous 12 months. /' 



Young states that the following equation-- / 

(0,5) (pubic hair rating) - (0.4) (testicular volume) - (0. 3) 
(axillary =Wair rating) - 0.5 = pubertal age on 6 poitit scaled- 
yields a quick and precise measurement of pubertal maturity in boys. 

tti. Phtj6loZoglcal Age, Ch^onologlcaZ Ago,, and S2.mat WatuJiatlon 

Chronological ag^^e is a poor indicator of adolescence. This 
can be ^hown by examining data on the avgrage chronological age of 
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any adolescent events, especially when these data include standard 
deviations of jneasurement , or the range of ages during which a parti- 
cular event 'occurs . Tanner (1970, 1972) in studies involving thous- 
ands of children observed that the chronological age range over which 
menarche -occurs is ten through sixteen and one-half. The height spurt 

* ■ 

may begin as early as age nine and one-half and may begin as late as 
age fourteen^nd^^-Fal^l ¥rea^ may be as early as age 

ei^ht and as late as age thireen ; pubic hatr may reach stag,e 2 as 
early as age ei^ht in some' girls, and as late as age fourteen in 
others. Similar ranges are found for developmental patterns in boys, 
initiation of height spurt may begin as «arly as age ten and one-half 
or as late as age sixteen. Cessation of the growth spurt may be as 
early as age thirteen and as late as age seventeen. Penis development 
may begin as early as age eleven or as late as age fourteen and one- 
half, and may be completed as early as age thirteen and one-half and 
as late as age eighteen. T^en-year-old boys may shoW signs of pubic 
Kair development; it may be delayed as ike as age fourteen. In some ' 
boys, the adult pubic hair pattern (pubic hair stage 5) may be achieved 
as early a^».age fourteen or as late as age eighteen. Increase in 
testicular volulne may begin as early as age ten and- be complete as 
\ early as age I'ourteen and one-half. In other boys , testicular volume 
increase may pot become apparent until age thirteen and one-half, 
nor be completed until age eighteen. These differences are graphi- 
cally illustrated by Tanner (1969) in a series 6% photographs invoW=> 
•ing three girls aged precisely 12-. 75 years, and three boys aged 
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precisely 14.75 years. A cursory ex am ligation oi; the photographs 
'reveals that the :niaturational ages represented by these si^ photo- 
gfraphs range from.preadolescent (prepubertal); through adult. 

To reduce the dependency upon chronological age, various 
physiological standal-ds have ^en employed to- establish dc^velopmental 
'ages. These standards are particularly valuable in studying growth and 
~ r elated m attrrat- ional e v e nts in adolesc e nts, as th o y ar c bas e d o n 



physiological events through which all adolescents, will pass, sooner 
or later.. While such criterik as the number of erupted teeth, and 
the per cent of water in muscle cells have been used, the most useful 
criterion so far established is that of bone age or skeletal maturity, 
and as such is a me^^ure of how far any particular bone has progressed 
toward reaching its final or mature shape and relative positioning to 
other tskeleti-al elements. *^Each borie in the human body begins as a . ; 
primary centre of ossification; it passes thi^ough definite stages of 
enlarjgement and shaping. It may develop secondary centres of ossifi- 
cation (epiphyses) which finally fuse with the primary centre (dia- 
physis) to form the adult bone. All of these developmental stages 
can be easily visualized by X-ray, and permanent records can be 
readily made and maintained for comparative purposes. Standards are 

available for the left hand and' wrist (Greulich and Pyle, 1959; 

/ ■ 

Acheson, 1966; ^d Tanner, Whitehouse, and Healy, 1962), the pelvis* 
the knee, and the ankle. The left hand and wrist standards are most 
commonly used. In the Greulich-Pyle standards, there are separate 
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plates for boys and girlfe j^eprWenting standard age^ -5.0; 6.0. and so 
on. X-Tays of childrell are compared to. the st^dard- ages in t|ie 
Greulich-Pyle atlas.",y4ith iriterpolations between standards being • 
allowed if n^cessaxy. The Acheson method involves mathematically 
scoring each individual. This score is then compared with tfee tfange 
of scqxes of a standard group,, and a percentile value is assigned to' 

— T he Tai i uei-mri rteh^ uG C Hoaly ^stem liTcew i se involves a scoring 
technique an/ a percentile rating applied to the final score. The 
value of th4se skeletal maturity systems is well-established; but they. 

7 ' • 

do suffer/from tli^ fact that the data are from cross-sectional studies 
involving children from very^small locales. Tanner's standards were 
deriveii from a large sampl^' of Scottish urban and rural children who 
were4n the average six to nine months behind their North American , 
miadle-class , counterparts who formed the basis- of the Greulich-Pyie . 
atlas. Also, Greulich and Pyle's atlas is at present 15 years old. 
Acheson's, the most' recent, is eight years old. If there are secular 
trends , (see below) in maturation, then thesc^studies/standards may well 
be obsolete or at least obsolescent. For those who are interested in 
the maturationai level of adolescents, local and contemporary st^dards 
of skeletal maturity should be generated and .supplied. 

*• As an example of the value of skcoletal maturity and the concept 
Of physiological age as opposed to chronological age. Tanner (1970) 
points out that the chronological age range over which menarche may 
fall is from 10 to 16j years; the skeletal age range for the same event 
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is only 12 to 14^ years. Other correlations have been established • 
using skeletal age and chronological age at menarche and have a correla- 
tion of 0.85 at menarche, and 0*55 at age 6. It has been establis^hedV 
that early-menarche girls have consistently' advanced skeletal ages 
ove r l ate- menarche girls from at least dironologi cal age 8 on. C on- ^ 



■ 1 . . 

versely, the skeletal age at which menarche occurs increases as one 
goes from early through middle, to late -menarche girls, thus indicat- 
- ing a relationship between the tempo of skeletal age and the matura- 

tion— fnpoces s - - Ear ly menarch-eai -g-ij:^l^ were- thos:e--in whom' jneaarcha ^ j 

occurred between the chronolc^ical ages of 10 ^ and 12 ; middle-menarche 
girls experienced menarche ^ .ages' 12 to 13 ; ^d late^menarchp girls 
• first menstruated at ages thirteen through fifteen and one-half.^ 
* LongituSinaf s€uBies" taJ^'ve,' T stTidTes of tfie same indivicfuals* bveV ** * * , 
several years) of skeletal stge would have some value as a predictor d^' 
developmental events for those groups who may be interested in such„ • 
data. Against the need-to-knbw such d^ira must be at the ex|)ense of 
maintaining such an operation, and also the problem of exposing small 
children ^d adolescents Cespecially girls) to the small but measur-" * 
able amounts of radiation to obtain the hand X-rays^ " ^ . 

>,"'■• " ■ • 
PaAomejtQM 

, . • ^ ... '■ , k i( - . • «: • • 

• ■ : ^ . • 

' As has been stated above; thiere has been observed a relation- 
ship between skeletal maturity and sexual maturity as evidenced by 
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ihenareheal age. In general, the faster the rate of sl^etal maturity 

■ I, ■ . . ■ „- ■ . ■. 

the earlier is the skeletal.age at which men arche occurs. This observa- 

^ ■ V' - ^ ; . , ■ . . 

tion has been- confirmed by Ber^mann and Koniaced (1971) on 310 Polish 
girlSvaged 10 to 16. In this longitudinal study, the metacarpals were ■ 
examined for presence or absence of pseudbjepiphyses associated with 
the metacaipal bones (those. between Fhe w 

left hand. In that group in which pseudoepiphyses were lacking, men- 
arche occurred significantly earlier than it did in the group in which 
pseudoepiphyses were present. Even at age sixteen, those lacking 
pseudoepiphyses were 0.7 years ahead in average menarcheal age than 
their pseudoepiphyseal-possessing counterparts, indicating that late 
matuters tend to be slow maturers . ^ 

Shuttleworth (1939) , and Kantero and Widholnv (1971) have 
observed a relationship between , early »'size", age at menarcriex and 

■ ^ . 

aduit ''size". These results have been confirmed by Miller, et al . • 
(t971). In general, early- men arche girls are taller and heavier at 

- age nine than their i at e-menarche' Counterparts . For example, average 
weight at this age for girls who experienced men arche before 12 years 
of age was 27.2 kg (approximately 60 pounds), and for girls'. who 

. experienced menai^che after 15 years of age was 25.8 kg (approximately 
57 '3/4 pounds). Heights for the 'respective gr6ups at age 9 were 128.5 
cm (approximat^gly 51 inches) . .. /Curiously, while the weight advantage 
rtmairis i^^ favour of earlier-maturing girls at age 22 (59.8. kg or 131 
poun'd's Vs. ,47 kg)oril04 pounds for late -maturing girls, the heigh^ 
advantage switches 'so that later-matUring girls' on the average at age 
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22 afe taller than their earlier-miaturing counterparts (162.0. cm or 

1/ . . ■ ' : ^ ■ " ■ ■ 

63 4 inches vs. 157. 4. cm or slightly less than 62 inches). They 

suggested that xapid growth may lead td earlier maturation and attain- 

ment of adult size. ' 

These results have been confirmed by Anguelov (1968) for Bul- 



garian adolescents; he emphasized that an early pubeil:y correlates with 
a final height inferior to the average and yice-ver^a; and by Wadsworth 
and Emani <1970) for urban Iranian girls, Fr is ch and Revel le (1969, 
1970, 1971) conducted computerized longitudinal growth studies in which 
determination of the following were made : 1) age of initiation of 
adolescent height spurt, 2) age of initiation of the* adolescent weight 
spurt, 3) the height attained at the- age of ^ initiation of the height, 
gpurt , and 4) the weight attained at the age of initiation of the 
weight spurt. For girls, the average age of initiation o:^' height 
spurt was 9.6 4 0.1 years; the average height at initiation of the 
height spurt waSs 136.5 4 0.84 cm (54 j-.0-.32 inches). This corres- 
ponded to 82.5 per cent of the Ijieight at age 18. As the age at which 
the initiation of the height spurt increased, the height at time of 
initiation of thQ height spurt also increased, e.g.; the average 
height at initiation of the height spurt when the age at^ initiation 
averaged 7.9 years was 12^.7 + 2.3 cm (49.5 + 0.89 inches); the 
average height at initiation of the height spurt when the age at 
' initiation was 11.1 years was 141.1 + 1.0 cm (55.5 + 0.39 inches) ; the 
average^ age at initiation of the weight spurt was 9.5 4 0.1 years; 
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the average weight at initiation -yof the adolescent weight spurt was 
30.6 4 a;30 kg (67.4 + 0.66 pojjnds) . . -This value respre^ented 53 
per cent of the mean weight of the children in this study at' age 18. 
These co-workers found no significant change of the average weight at 
age of initiation of the adolescent weight spurt as the age of initia- 
tion increased, or as the average menarche age increased. The average 
time to menarche was 3.2 + 0.07 years from the age of initiation of 
the adolescent height spurt, and 3.3 +0.07 years from initiation of 
the adolescent weight spurt. ^ ^ ' 

For boys, the average age at initiation of the adolescent 
height spurt was ll.J + 0.09 years; the average height^at irlitiatiom 
of the adolescent height spurt was 147.3 + 0.47 cm (58.0 K0.18 V"^ 
inches). This value represents, on the average, 82 per cent of the • * 
average height reached oat age 18. The average height at initiation of 
the adolescent height spurt was found to increase with increasing 
average age at initiation of the ^dblescent height spurt. The average 
age at initiation of adolescent weight spurt for the boys, in this study 
was 11.6 + 0.09 years. The 'ay ex'age weight at initiation of the^do- 
lescent weight spurt wa^ 36.9 i\% (80.5 + 0.73 pounds). This value 
represented 54.1 per cent of the average weight achieved by the boys 
i^ this study at age 18. Frirsch and Revelle found a slight, but sig- 
nificant, increase in average weight at the initiation of the»-ado- 
lescent weight spurt as the age at which the adolescent growth spurt 
increased. (Height and weight spurts in girls began on the average 
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one y^ar before the appearance or the development of the secondary * 
sexual characteristics, i.e- abreast development and/or pubic hair 
development, • . ^ 

These result^ hav^ led Frisch and Revelle to hypothesfdzB that ^ 
for any individual, achievement of a' critical weight causes a change 



to a critical metabolic level at which there is an increased endocrine 
activity (specifically, they pr^ose an increased output of eith^x^ 
adreno- corticotropin hormone, or ACTH; and/or an increased output of ^ 
somatotropin, * or growth hormone); and that this increased hormone 
activity iS' the cause of the adolescent growth spurt. As inferential 
evidence offered in proof, they suggest that the secular trend to an- 
earlier menarche can bfe explained by the critical weight-adolescent 
event hypothesis; that is, that the causeNpt the well -documented trend 
(see below) toward an average earlier date for mertarche has been caused 
by the relative abundance of food stuffs, the result of which is that 
as more girls gain weight faster, the age for the onset .of menarche 
has, on the average, dropped. What Frisch and Revelle do not say is 
equally important. There is- a certain vagueness in the terms "critical 
weight'' and "criticalNnetabolic level". They do not suggest that there 
is an absolute critical weight at which all ,girl3 (and by inference, 
all boys) will begin their adolescent growth spurts; to do. so would be 
to deny the genetic variability found in the human species, riot to say 
the environmental variability to which the population irti^^eir studies 
were subject. Further, they have no evidence concerning "critical 
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metabolic level". " Metabolism is a measure of the sum total of all 
chemical reactions that occur in an organism. Frisch and Revelle can- 
not say that the complete metabolic level, or some specific metabblic , 
system (essentially, a chpiriical 'reaction- pathway) is what cdrresponds 
to the "critical metabolic level", however, their hypothesis is at 
least t^Tabie"^^^ oT^eneraT an^ metabolic patterns . 

Menarche provides a convenient measure of some degree of matu- 
tation in g^fls. Obviously, it represents a depee of maturation of 
t-he uterus. As was mentioned above, there is a degree of correlation 
between the* average age at menarche and thK^verage age of initiation 
o£ both height spurts and weight spurts; menarche usually occurs theh 
during tlie falling phase of the adolescent height spurt; that is, some- 
' time* art efpeak'heiglif oecufredT ^Ncf sTich**cc/T9eTiiei?t^sf^- 

post for sexual maturation is available for adolescent boys. How^pf, 
tl^e average age ^diffexefitial between peak height velocity in boys and 
•girls has remained at a fairly* constant 2 years. Thus Frisch and 
Revelle 4 hypothesis concerning critical weight-a^doleiscent event at 
least superficially applies to both sexes. 

v. Wofmon^ and kdotn&doyvU ^ ' 

Human organisms are like their npn-ihuman counterparts in that 
they possess tWd types of coordinating systems, or systems which by 
their interactions with the environment and with other organs and 
tissues of the body bring about the integrated activity of the entire 
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organism. The first of these is a fast coordinating system, the 
nervous system. The other system is the endocrine system which is a 
slow coordinating system. Both of thes>e systems affect each other, 
and the distinction between fast and slow coordination can become 
blurred. ^ u 

The-^ntlocrii^e- ^ys^^m-eori^i^t^-e^ m ass e s of tissu e- scat te ^^^d 

throughout the body. It is a "function of these masses^ or gland's, to 
produce themical signals which ai;e elaborated directly into the cir- 
culatory system. By means of the circulatory system, these chemical 
messengers eventually arrive at specific target organs, the cells of 
which then respond. There are no direct pathways betwden the endocrine 
glands and the garget organs; rather, the level of a particular hor- 
mone in the blood is a function of the activity of the endocrine gland 

producing the hormone. - , 

•I , ^ \ ■ . 

This fact uncomplicates Jt'he studies 9f hormones , especially 
when they are related to other physiological parameters such as age, 
sex, nutritional level, develppment al status and so on."^ The endocrine . 
glands differ fvprn other glands (expci^ine, eccrine) that produce 
specific substances in that the endocrine glands ^ire ductless ,i*and 
their metabolic products leave the gland by diffusion directly into 
the- circulatory system, whence they are carried to all parts of the*, 
body. 
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The hormones particularly concerned in growth are the follbw- ^ 



\ 



mg: 



Hormone 
Thyrdxin 

Cortisol (Cortisone) • 

Adrenal Androgens 

Testosterone 

Estrogen 

Insulin' 

Growth Hormone 

Thyroid stimulating 
Hormone (TSH) 

Adrenocort i cot ropi c 
Hormone '(ACTH) ^ 

Follicle-stimulating 
' Hormone (FSH) 

Luteinizing Hormone (LH) 



Source 
Thyroid gland 
Adrenal cortex 
Adrenal cortex 



Testes * 

I 

Ovary 
PancraaSb 
Pituitary gland 
Pituitary gland 

I " * ■ 

Pitxiitary gland 



Pituitary gland ^ , 

As the above list implies, there are interrelationships between 
the secretions of the various hormones, in general,. the pituitary ^ 
gland is the master gland, the target organs for the hormdries it pro- 
duces are, for the most part,, other endocrine glands; thus, the func- 

4 • 

tion of the thyro\d-stimulating hormone (TSH) is ^*'cause the^ produc- 
tion of thyroxin by the thyroid gland, ACTH stimulates 'the adrenal 
cortex to produce its hormones, and so on. The pituitary gland is 
found at the base of a poijion of the brain called the hypothalamus. 
As will be pointed out later, the nervous tissue of th^ hypothalamus ^ 
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is involved in the contrpl of the secretions of the pituitary gland. 

The advantage in having two or three organs interposed between the. ' 

« 

initiator of a particular response and the targ-et ofgan o^ a particular 
hofmone (e.g., hypothalamus -j^ pituitary'-^ thyroid general bpdy 
cells) are two-fold: .1) feedback loops can be established whereby the 
the ultimate level of a hormone in the tissues can be controlled by 



that level; for instance, as the level of thyroxin riseS in the cir- 
•culating blood, the thyroxin level will eventually affect the funqtion- 
,ing of the pituitary , essentially detreasing the production of TSH which 
then affects the 'product ion of thyroxin, essentially decrea'sri'ng it. As 
the level of thyroxin drops, the inhibition of tK'e production of TSH hy\ 
the pituitary is' i;eleased. Under this Set of conditions ,^the con-centra- 
tion of thyroxin in the blood can be maintained at ^"fairly constant , 

level . ' ^ 

The second /advanfaige of this cSomplex csystem «is that the hypo- 
thalamus ca&i control the level of operation of the feedback loops des- 
crib.ed aboj^ The hypothaliiamus , as a part of the nervous system, is 
constantly receiving from internal and extendi ^ensory receptors (c, g. , 
t>muscl&" spindle jeceptors A blood carbon dioxide receptors, and^o on) , 
^informatiofi concerning the externa^ and inte^mal environment, of H:he 

iTKlividual involved., The hypothalamus^ can then act to set the level 

' • . <~ ' 

of sensitivity of the pituitary glanf^ to^ a particu^r value. Ihciden- 
/tally, the approximate position of the hypothalamus - pituitary complex 
can be imagined by placing^ one finger on the bridge of the nose, and - 
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another finger in the ear; the point of intersection of two imaginary 
lines from these points crossing at a right angle is the app]ft)ximate 
location of the hypothalamus- pituitary complex. 

' The general functions of the hormones listed previously are as 
follows: 

1. Thyroxin (thyroid hoi^one) Necessary for proper develop- 

. ment or tTre bra in ^ esp ecially 

• \ ^ in foetal life. In later life 

V thyroxin regulates the level, 

i of oxidative metabolism, the 

energy-Teleasing chemical 
V reactions in the body. 



2. Cortisol (Cortisone) 



3, Adrenal Androgens 



4- Testosterone 



In general, has an anti- 
inflammatory or anti-str-ess 
function; inhibits incorpora- 
tion of amino acids into 
^scle, stimulates the forma- 
tion and storage of .glycogen,, 
a carbohydrate energy storage 
product, from non -carbohydrate 
sources, primarily protein. 
Secretion rate increases with 
increases ih stress due to 
inf edition, extreme exercise, 
or emotional stress. 

Causes some pubertal changes; 
involved with production of 
pubic and axillary h/air; ^ 
implicated in adolescent 
growth spurt; implicated in 
maintaining secdndary sexual 
characteristics in males; 
especially maintenance of 
muscle bulk. 

In prenatal period, causes 
' differentiation of the hypo- 
thalamus; causes prenatal 
• differentiation of external 
genitalia into a penis and 
scrotum; excess of male 
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5. Estrogen 



6. Insulin ' 




8. Th/roid stimulating Hormone 
(TSH) 

Adrenocorticotropic Hormone 
(ACTH) 

Follicle stimulating hormone 
(FSH) 



growth spurt oveieffemale 
growth spurt; establishment 
and. maintenance of secondary 
sexual characteristics, 
especially the beard, testes, 
and penis; support or main- 
tain sexual behaviour 
(mating behaviour) patterns. 

Produced by both sexes; 
developnjen^fe and maintenance 
-af^^econ^ry^4 
istics in female includinf 
sexual behaviour;- involved in 
menstrual cycle. 

Stimulates glycogen formation 
and stc^ge from glucose, a 
carbohydrate source; stimu- 
lates glucose oxidation for 
energy production. 

Part3«cipates in and stimulates 
general growth; implicated in 
adolescent growth spurt, 
probably works synei;gistically 
wit/h adrenal an;drogen3. 

Stimulates hormone production 
by the thyroid gland. 



St imul at e?^ hormone production 
by the adrenal cortex. 

• \ ' 

Stimulates in, girls develop- 
ment of the ovarian follicles; 
participates in ovulation in 
cooperation with estrogen. 
In males, it participates' in 
the development |nd matura- 
/tion of the semeniferous 
[■ tubules- , zi 



11. Luteinizing Hormone (LH) 

1 



Stimulates the growth of the 
corpus luteujn in females. 
The corpus luteum is composed 
of follicle cells which do not 
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' ' leave the ovary after ovula- 

tion; they become a second- 
ary endocrine gland which 
secretes progesterone. 
- This hormone has two fxmc- 

^ ^ tions: 1) maintenance of 

the uterijie, wall (its loss 
is apparent as the onset of 
' ' m^nstru'atioh) ; 2) mainten- 

ance of. the integrity of 
the placenta during preg- 
nancy. 



Studies in adolescent endocrinology suffer from pevera^ * 
problems: 1) few, if any, longitudinal studies have^been performed for 
any particular -endocrine system, consequently baseline data necessary 
for establishing nonns and standards- for further research are lacking, 
2) correlations of physiological age as demonstrated by skeletal 
maturity With endocrinological 'data are rftrely ^donS, Wd^'Sy ffeWs*ctidfe' 
have been done on th^ interrelationships among horntohe productij)n in 
adolescents. While there is no lack of competent resifearchers in endo- 
crinology, 'and while no physiological system has a greater effect on 
the changes that coirfpose adolescence, no one seems willing to invest 
the time and money necessary to generate the long-term longitudinal ^ 
studies required to fill this gap, ' 

Visset (1973) has ^viewed stuc^ies done on thex^^^ocrinology 
*of adolescence. He very rightly points, out that most of these studies 
are cross-sectional, and do not show the sequence of events that occur 
in individual boys and girls* However, general trends in hormonal 
events ^during puberty are described. In boys, the onset of pubertal 
development is correlated with;^ increase in the plasma (l^^d) 
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concentration of luteinizing hormone (1h) . Plasma testosterone con- 
centrations begin to show an increase and a steady l>isef in levels, 
beginning with Tanner's stagd 2' maturation level,, This increase in 
plasma testosterone level is maintained at a slower pace as age 
increases and finally 4evels off to constant value in the adult • The 
pubertal age at which plasma testosterone reaches orie-half the adult , 

val.u c b e tw ee r v stag e 3^ i and-y^-on- tfree T^ne^ scaler an4 corre sponds- — 

with a skeletal maturity level (bone age) of 13l years (Burr et al . , 
1970). Testicular volume and plasma testosterone levels curves paral- 

lei each oth-er (August et al . , 1972). In this study, plasma testes- 

' \ . 

terone levels reach one-half the adult valu6 at a bone age of 14, cor- 

■ i ■ 

roborating ^he Burr et al . study. Follicle-stimulating hd^mone (FSH) 
iWels in plasma do not begin to inci^ease until after the increase in 
LH levels. The •increase in LH levels also precedes the increase in ^ 
testosterone levers (Werland let al . , 1970). In females, the first 
hormonal event of puberty is an*increased concentration of plasma FSH, 
followed by an -increase in LH levels. Penny et al . (1970) found that 
FSH levels increase most through chronological ages 5 to* 8 in females; 
while LH levels increased most during chronological ages 9 to 10. 
Jenner (1972) fpund good correlation between pubertal age and plasma ' 
LH concentrations , and^ubertal age and FSH plasma levels-, thus- cor- 
roborating Penny' s work. Further, Jenner correlated plasma levels of 
• 17-Beta estradiol (an estrogen) with pubertal age. Estrogen levels 
were undetectable in femalls in )Stage -1 of'puberty (TaiTher scale). 
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«5 . ■ 

'„ . The greatest increase in plasma estrogen level came between pubertal 
stages 2 and 3, though the level of plaSma estradiol did not reach one- 

half' the value of that found, at pubertal level five until' stage 3 

■ ' . ' ■ • • • • . • ' i ' • . 

pubertal level had been passed . In general , Hhen , there is an increase , ^ 

in gonadotropic hormones during puberty until the a^ult level is 
reached and maintained. 

_ . _ l5 ; ,evidenc e irtrat t he ti ming^irf pu^rty^^^ onset of — — 

puberty is under control of the central nervous system, and mediated 
through hypothalamic cpntTol of-the pituitary gland.' -Testes or 
\ ovaries of prepubertal animals transplanted to adult castrates begin 

.to function in an adult fasljion almost immediately (Harris and.Jacob^ 
soh 1-1952 ; Ija-Tis , 1964 ; Donovan and van dP^ w»>-f ften Bo sch. 1965): 
Conversely, the results of the accidental ingestion by small children ^ 
of male or female sex hormones indicates that breasts, uterus, ^nd 

, penis will respond to hoi?mone stimulation; What is lacking in .pre- 
pulJertal. children is ftot the capacity for development, but the lack of. 
proper hormone levels to bring about sexual maturation Nor is tjie 
pituitary gland the controlling agent in the timing of ^he onset of ^ 
^puberty. Pituitary glands from prepubertal rats transplanted into 
adu^ sexually mature rats whose own pituitaries have^been removed* 

) be'gin to function In adult fashion very quickly. Viker proposes that 
the hypothalamus, acts as :a Vnadostat''. Hi the prepubescent child, 
^ • ^the hypothalamus is extremely sensitive to circulating levels of 

gonadotropics (FSH, LH, estrogen, testost erope)\ By feedback controf. 
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■ • . • f"^ ■ , ' 

■ ^ • . - ■ . ^ ■ ^ ■. ' \ 

this high sensitivity k^ep?'^ the levels of these hoi^ones at extremeLy 

low levels during the prepubertal period. . Whatever internal and exter- 
nal envixionmental factors' are involved (total body ma^s as postulated 
by Frisch and Revelle, 1970) the hypothalamic cei^;^ lose their sensitivity 
^4x>^ J^ncreasei l^ve^l^ af^i-rcu^La^^^^ — y_^l„low-in^g™an~in creased^ 
production of* these materials. The end result is that the organs 
-involved in the^ primary and secondary sexual characteristics respond 
by growing and developing, ^it already having been shown above; that they. 
are indeed competent to db^^so. \Eventually the hypothalamus stabilizes' 
at a new or adult level of sensitivity, and in that sense operates as 
a gonadostat. 

Other hormones have not been very well studied in relationship 
to adolescence. Apparently- this hormone is not ^secreted continuously, 
but production increases have been noted under conditions of, decreased ' 
blood sugarw, rise in certain amino acid blood plasma levels,- physic^al 
exercise and emotion. Finkelstein et aj . (1972) studied age-related 
changes in the 24-hour secretion\rate of growth horfhbne by sampling 
subjects every 20 minutes in a twenty-four hour period. Prepubescent 
children averaged 91 micrograms per day of somatotropin; the bulk of 
it was secreted in 110 minutes. Adolescent childil'en produced oiK4:he 
average 690 micrograms of growth hormone; this average time of- secretion 
was 226 minutes'" in a twenty-four hour time period. Young adults pro- 
duced on the average 385 , micrograms pet day, .of which 133 minutes per 



day were sp^ent in growth hormone production. In subjects over 41 years 
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of age, ,both the levels of growth hormone production aiiB the time ;spent 
in growth hormone prpduction decreas ed to zero,, values with i.ncr basing - 
age. Greenwood, Hunter; and Marrian (1^64) ^examined growth hormone ; ' . 
levels in children and adolescent^. They foun^ thiat plas^ma levels of 
growth hormone* vary considerably and rapidly during the day for iridivi- ^ 



'duals* Childreti and adolescents^ show a twenty-fold' differei\c^ in caij- 
centration from adulf^plasma of^growth hqrmone^within 2 to 3 hours *^ 
after a meaK- Curiously, they found that plasma' growth hormone levels 
did not correlate with either chronological age "ol: growth vielocity. 
The relationship between thyroxin function and general meta-^ 

^Ifcltlism has led 'to several studies oii the changes, in this hor^rlqne's 
level during^ adolescence. In a study condixcted at the R9yal Victor ia_ 
Hospital, Montreal", Quebec, Canada, Hart and MdKendry (1967) studied 
setyiim^ protein -bound iodine (PBI) levels in 282 adolescents hanging 
from 10 to.18 y,ears of age. PBI levels are indications of thyroid 

function, ''hence thyroxin production. They fouhd^tkat PBI levels Vere 
ilifludnced by ..sex, with boysr haVing ^slightly lower levels than* girls ^ 



of all ages. . Boys under^ years of age (chronolbgical) had slightly * 
^4Qwel*:^leveXs than older boys. Other than thes'e two positive^ findings', 
they ctould find^no stalisti^^ correlations between PBf 

V levels and growth rate> ^sexual deve^lopment, or intelligence, Oddie 
.and' Fisher (1967) found a decrease in thyroxiitt viodine levels (estab- 
lished from PBI- levels) to» a mininium level* at an average chronological 
age of 15.0. years for boys and 13.7 years for girls. Beyond these ages. 
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thyroxin iodine levels rise to approach adult levels. These data 

• :■ ... . ■ /■•,,_ ^ ■ ^ ' ■ _ •• ■ , 

agree with those of Malvaux et al . (1966) whb^found that free thyroxin / 

le vels in .adolescent males is decreased relative to adultS, and minimum 

■■ " ■■• ■■ - ' ' '■ ■ J ■ ' . ■■ 

values -6re achieved in the later stages of sexual maturation. VlasQhkp 

reported on the accumulation of iodine, in the thyroid glands of / 



ncilrmal and physically/sexually ynderdevplopejif adolescents ranging from 

to 18 years of age (chronological^, kelative to normal adolescents, 

i|)dine accumulation was decreased in sexualjly. underdeveloped adolescenp, 

and substantially decreased in adolescents judged to be btfth sexually/ 

ijid physically underdeveloped. Thiers e data would suggest that physical 

maturation and sexual jnaturation are separate but more-br-les$ linked 

gjrowth functions", a^d that thyroxin has an effect on both gr0wt^ 

tions* . * / 

* . * • , ■ f - ^ 

Lamberg et'al^ (1973a, 1973b|' have studied both se^m th| ^ 

tropit;, hormone (TSj^) and serum thyroxin levels in adolescent cHilctren, 

most especiaUy'ip adolescent girls relative to menarche./ In 8/^6 20- 

■\ r, . ' ] A/ . 

year-old subjects, the peak of TSH production was reach<j^ }fi±tn^ O.S 

years |)ost-menarche. T^H values for adolescent girls Ij2/p6 ife years , 

old were higher than for boys 12 to l0 ye^rs old. hey§^s inradolesc^t 

boys and girls " aged 12 to 16 years were hjigher than ,in^ ^ adults. 

Concerning both total and free serum thyroxin levels /(some/thyrdxin is 

bound to certain serum protein) , they concluded/ thatr the maturation 

proeesp in girls' involve? an increase in botljr the total md free thyroxin 

. ■' . • ■ .* / • / / 

levels^, Their data do notr provide any answers to tne biochemical events 



/ 



99/ 



GROWm AND OTHER PHYSIOLOGltAL LEVELS 85 
AND EVENTS IN ADOLESCENTS' 



that link maturation and increased thyroxin production r 



V It has be^ established that for at least the last hundred 
years, there^^s been a striking tendency for children to become larger 

at all^^^ ^s, and to achieve sexual maturity earlier, ^if; tfapf^f^Tiry i 

kp^^% as the secular trend. Groman, Dalberg, and- Lichtensfi&in (1942) 
plotted average height against chronological age for^school children in 

r 

Sweden. The differences range from an average of 13.6 cm (5,4 incheb) 
at age 12 to 5.5 cm (2^1 inches) at age 18 for girls. For boys the 
differences range from 12.7 cm (5.0 inches} at age. 12 to 9.1 cm 
(3.6 inches) at age 18. Similar results can be obtained from Aubenque 
.(1957). He plotted average high in centimetres against chronological 
age for French University student's by date of birth. At 17 years of 
age, subjects \oTn in 1925 were almost 4 cm (1.5 inches) shorter than 
17' year old. students bom in 1933. > While the .gap l?etween the two gfoups 
narrows considerably as age of the subjects increased, later-born stud- 
ents kept their, height advantage at least thrpugh age 20.' Similar 
treffds are shown for American children (Tafnner, 1970), With children in 
the age range of 5 to 7 years increasing by 1 to 2 cm for each decade 
since 1900, a*nd children in, the age range of 10 to 14^ years increasing /. 
by 2 to 3 off for each decade since 1900. Tanner has! evidence 
(unpublished) which suggests to him that in North American pppyl at ions 
which are most wer3^-off (undefined) that' the, population is growing 'and 

» i - 
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maturing close to or at its fastest possib^le speed. Veli (19711 » 
found that for Hungarian adolescent girls ranging in age from. 10 to 16 
th^t, 1) the total average growth increment in both height and weight' 

w^js greater for girls who had achieved these age groups in 1962 thjan 

■ J' " * - 

' f(jir girls who had achieved these age groups in 1947, and 2) the age at 
tich fhe greatest/ increment in growth occurred had dropped. 



w] 



A secular trenci in the average age of menarche has also been 
served. The most: stunning trend is shqwn for adolescent girls in 
|)rwayi in , this group the average age at menrarche has decreased from 
l'j7.2 years in 1850 to 13.3 years in 1950 (Tanner, 1962). Similar 

!i ■ ■ ' ■ - 

di'ecufar trends have been estiablished for adolescent girls An Sweden, 
Pinland* Great Britain, and the United States. jVhether this trend is 
contintiilng in well-off populations is in doubt. Data from a study by 

Mkresch ,(1072) would indicate otherwise. In this continuing longi- 

] 1 f 

tLidinal stu^iy of subjects by the Child Research Council of the Univer- 

r I 

s|Lty of Golij)rado Medical Center Pediatrics Department, subjects were 
divided intcf, earlier-born (for girls, bir|:h date before January, J940; 
f^T boys, bi^rth date before" January, 1936) and later-bom \^roups * For 
eirlier-boDfi girls the average age at menarche Was 13 •Ol years of age 
wiilib a X^^^ l-^^ years; for later-bom girls the 

[average a|e at menarche was 13.20 f 1^26 years. Average age for the 
fusion of the epiphysis of the htiraerus to the. shaft of the humerus was 
12,23 1 0.97 years for ear lier-bohi girls and 12.34 f 0.92 years for- I 
fater-bom boys. Similar relationships* are shown for 'average"* height^ 
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and wieight at 9 years of age for earlier-born and lifter -born subjects. ^ 
For earlier-born girls, average height was 134.54 -f 7.73 cm (53.0 - 1 



t 44 



2.2 inches) compared to 132.46 -f f^dUBm; .JCSZ.S 4 2.2 inches) fox. later- < 
'boini girls. For earlier-bom boys, average height was 134.35.i^.o3 qnt 
(52.6 i 1.8 inches) 'for l.ater-bor^ boys 133.73' + 4.35. cm (52.6 ±1.7 ^ 
inches).' Weight at a^ 9 for earUer-bom girls/was 29.93 J; 4.82 .kg 

. '. ! 1. 

(66.0 + 10,4 pounds) and 28.57 ± 4.18 kg (62.9 *4^ 9.2 pounds) for later- 
bom girls. For boys, the a\(^erage 9 -year^ weight for early-born subjects 
was 29.79 3.79 kg (65.4 + S.Fpounds); for later-born subjects 
29.23 4 3.09 kg. (64.5 + 6.8 pounds). Thes? data indicatfe, at least for 

this group, an indication of the cessation, of the secular trend for age 

* , '5 ■ 

at menarche, jweight and height. - 

^Hansman (1972) who suggests that the studies showing a secular 
trend in menarche may be an artifact cites Maresh's study as evidence. 
Further evidence for the artifactual nature of the so-called scculai' 
trend in the age of menarche ifi presented*- in a table th^ presents the 
results of studies from 1832 to 1971 on the average 'age' of menarche, . . 
and most importantly, the range ages; in ^ach study over which men- 
^arche occurred. The earliest study; (ionduc^ed' on 450 female patients 
in Manchester, England,, in ljS32, yield\s ari^ average menarcheal age of 
14 • 7- chronological yearsV witfi the range over which menarche occurred rtin- 
ning fromlO.Svto 19.5 year5. TTie latest report presented^ that of 
Maresh, for 92 upper middle-class girls in Denver, ColoradOi yield^ an 
average menarcheal age of 13*1 years, but range of from 10.5 to 15.5 



102/' 



88 ' GROWTH AND OTHER PHYSIOLOGICAL LEVELS • 

. AND EVENTS IN ADOLffSCEIfrS * • 

years. *lVhal; is significant to Hansman is that the lower limits of ^ the 
^ range have npt changed, while the upper limits have'. Of the eight 
studies presented, the lower limits of iften|pcheal age range from 9.5 
years to 10. $1 years while the upper limits range from 2f0.5 to 15.5 * 
years. •On thi aggregate, the result is that the> average of menarche 
sh^s a drop from 1832 to 1971. Since the lower limits of the range 
hav e not cha ng eJv H ansman-^ aintains tj iat w ha t h a s occ'utreff' is that _^ 
more girls ar(^ apt to menstruate sooner than, previously, probably, 
.because of better nutrition and better medical care. She maintains 
that there is no clear evidence that present-day youth are experienc- 
ing pubertal changes at e^arlier ages. If this wer^ so, th^n the range 
for the onset of menarche would have shifted to lower values. It is 
interesting to note that the lower limits of^ the range/ which seem to 

" / • A ^ ■ " • ■ . 

have -been invalriant for 140 years, probably represent ^an inherent bio- 
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logical limitation. in human populations concerning the maturation of 
the hypothalamus-pituitary gland-gonadal axis. 

It will be interesj:ing to follow future rjeports on the average 
* ' ' ' * . 

age of menarclieal gnset and the raug^ of ages over which menarche occuys. 

If the present wdrld conditions of decreased food ?upply and decreased 
quality of Jiving caused by world-wide inflation continue then veri- ^ 
fi cat ion of Frisch and Revelle's critical weightradolescent event hypo- 
thesis may come from the expected decrease in the rate of growth and 
weight o£ the child segment of the human population. Increase in the 
^average itienarcheal age without increase in the lower limits o£ the range 
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of menarcheal age would substantiate Han.sman*s claim that pubertal^ 
changes are not Qccui*ring*'any sooner i.e. , that the secular trend is a 
fitatisticaX, manifestation, rather than an ejqpression of the events 
occuriring in the real world. ' / • 



vtL. ^ Gn.oiOth StandoMs 



Growth standards ha ve been prepared for the f ollowing groups 



-of children: Finnish (Backstrom and Kant ero^ 1973), English (Tanner 
and.Whitehouse, 1959), and white American (Hodges and Krehl, 1965; 
slacks on and Kelly, 1945;/ F^lkner, 196^; Stoudt et al . , 1960). A 
special committee of the International Union of Nutritional Sciences 
Strongly recommended that "a* coordinated study of physical growth stand- 
ards in selected populations of the^ world be prep ared (Falkner^ '1972) 
It was urged' that the results be suitable both as standards of assess- 
.ing changing growth patterns as a result of ecological change in indi- ' 
vidual countries, and for comparison *of generic differences between 
various ethnic populations. It was suggested that measurements of the^ 
variety listed below be performed on all selected, children at birth; 
3, 6, and 9 months; 1 year, 15 and 18 months plus or minus 2 weeks; 
2 through 18 years of ag^ plus or minus four weeks. The following 
measurements would be included in the study: 1) nude weighty 2) 
height or length, 3) head circumference up to three year3 of age, . 
4) arm circumference at the midpoint of . thp- upper* left arm, S) triceps 
skin-fold at the same point as the arm Gircumference is jtake,n, 6) chest 
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circumference, 7) number of deciduous teeth erupted at the time of v, 

' ^ ^ • . ; ' ■ : " 

examination of children under tvio years of age. An erupted tooth is 
defined as one whose cfownVsurface is exposed. ' v , / % 

In considering cross-sectional standards for a* national survey, 
the following percentages of the sample size to be included are as 
follows: 1) 13 per cent of the whole sample from birth^ to one year, 

2) S per cent of the whole sample from ages 7 and 8 years, and 3) 10 

'* I, 

per cent of the' whole sample size axround peak growth velocity. Their 
recommendations for sample size cover only 'the first four years and are 



follows: 


• 






Nvunber of Individuals 




Age ; 


Male ' 


Female 


Birth ^ • \ 


' 250 - ' 


250 


3 months 


'lOO 


100 


6 months 


100 ' 


100 


9 months ^ . 


100 


■ " " 100 


1 year 


100 


100 


15 months 


100 


; 100 


18 months 


100 ' •• 


100 








2 years 


100 . V 


. • .100 


3 years . 


100 


100 








4 years 


100 


100' 



.Clearly, these recommended studies are meant to ht ho%h longi^ 
* • * . 

tudinal and cQntinuQUs; that is, as soon as one group begins and is 
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followed^ another group should.be started within a reasonable length 
of time, say, one year. Hiese continuous longitudinal studies can 
yield cross-sectional data concerning the state of the child population 
'in any region at any one time. Conversely, longitudinal data begun at 
one-year intervals would provide da,ta .eiT'^FendSj or paitterns of change 
occurring in a given population of children.' Changing trends' could or 

4 

should have pronounced affects on educational and social welfare •poli- 
cies* Computerization of such data,\and analysis thereof, while per- 
haps initially expensive, can yield rapid analyses. Internationaliia- , 

w 



tion'^f such data, and ready access to them, will allow cra3S -cultural 



and cross-ethnic comparispns to be made. V 

Such a cross-comparative study has been made by Walker an^ 

Richardson (1973) among four -classes of pre-school children in South 

Africa ages 2 to 6 years: 1) Negro, rural general population; 2) Negro, 

urban general population; 3) Negro, nursery school population; and 

4) whites, nursery school children from.diffeisent spci^il classes. 5, 

■ , ■ ■' ■ \. U- 

These children were examined for weight and evidence 6f protein-caloric 

malnutrition (PCM).. Underweight wa^ defined as that proportion of 

children 60. per cent or less of the mean- weight-for-age of Iowa children 

(Jackson antl Kelly/ t^l945) , Oveirweight' is defined as the proportion ot 

children 20 per cent pr above the mean weight-for-ag^e of Iowa children. 

The group comprising the Negro standard was the Negro nursery school 

children; this group was /sel^cte^ because two meals a day were p^foVided 

them at school* The 'following conclusions were reached: 1) ^among Negro; 
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nursery school children, in* contrast to the other t/wo Negro groups, / 
underweight was virtually absent both by the Negro standard and the 
Iowa sitandard; 2) among nursery school Negro children clinical PCM 
signs tyere virtually absent (0.8%) when compared with the other 
/Negro populations (rural Negroes , 7^.0%; urban Negroes, 5.0%); 3) evi- 
dence of overweight is apparent in all three Negro, children popula- 
tions by both Iowa and local Negro standards; 4Sk-overweight is a 
seriou s h ey^lth prob lem in white n urser y school children (none of the 



379 white children was underweight by either standard; 5.0% were 
overweight by the Iowa standard and 19:4% were overweight by the locjal 
Negro- standard) . 

* 

Walker and Richardson fear that intematignal' standards as pro- 

• posed by the International Union of 'Nutritional Sciences may stigmatize 

those members of the population that do not attain them. Further, they 

feel thkt the growth measurements proposed by the commission are inade- 

, quMe,. and cite work by themselves ^d others (Wafk0r, 1965; Leverton, 

1964) on non-dietary factors that can contribute to, the total health 

pictiare, or are at leaist associated with it^ e.g», resistance to in^fec- 

tions, attendance at schcr6l» initiative and prowess at work and play, 

versatility of leisure interests and activities, aiid so on. Walker ' 

and Richardson also urge that the international] standards as proposed 

♦ 

> have the serious drawback of relating to only ^"^^ period in the • , 
lives of the persons involved. It is apparent that their concern is • 
not for the health and well-being of nursery children, but the health 

107 ' •.V 
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and well-being of people from birth through childhood and: adolescence, ^ 
and through maturity to death. Such '.should be the concern of any 

educational system which must be integrated into the social fabric of 
any society ev^ 'though its primary concern is with the first years 0£ 
s liuman existence. ^ 



3. Other Physiological Levels and Eveft^^in Adolescents-. 



Tnt/to duetto n 



Studies on the physiology pf adolescents* other than growth and - 
development are rare. Many of them are" useless or nearly so because of 
their dependence on chronological age rather than maturatio^l age as 
determined by skeffital radiograms, Tartner standards for sexual mattirity 
or; Young's standards for sexual maturit>f. Whether one chooses matura:- 
tion age or chronological age as the time blase, the variations in pooled 
data may well^obscurje the true physiological events..^ For example, 
pooled average data for height velocity from several individuals' do not ' 
show the sharp onsetJ.of the adolescent growth spurt, its steep rise, 
and equally steep decline. ^ Keeping these wa^^^gs^ in mind, one should 
approach the data presented- in the following sections with a bit of 
caution^ ' , . . 




li. Vlgo^tlon and UuMti^ . / 

The general function of th6 digestive system 4.S to obtain the 

■ - . . • . ■ - 

.rifecessary molecular specie? from the envirpffment and; then to process 
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them SO that they can be assimilated into* thie tissues of the body. 
Strictly speaking, the ^avity of thfe digestive system is outside the 
body, in the same sense that the hole in a doughnut is oitside the 
doughnut. Processing of obtained nutrients means that, large masses 
ai^d large, molecules must be broken into s^^ these 
small units are of sufficient size that they ^are capable of diffusing 
into and through the cell membranes of certain cells lining the diges- 
tive tract. At this time, these small molecular species are inside the 
organism. Nutrient materials are divided roughly intP two classes: 

those needed in. large amounts (macronutrients) and those needed lit small 

* • ■■ . . * ■ 

amounts (n^icronutrients) . The major macronutrients fall into the chemi- 
cal classes of carbohydrates, fats, and proteins . Macronutrients are 

usually needed for two purpose?: 1) to provide the building blbclcs 

" • ■ • ■ / ■ ' : ■ • ' .... 

wheTeby new cells can, be produced, and 2) to provide the energy which 

. / ^-^ ■ . - ; ■ / «' ' - - . ■ ' ■ ■ 

is necessary to rua the chemical reacti'^s which are the molecular base 

of all the activities of all organisms, from simple cell fujtfction through 

^'■( ' ■ ^ ■■ ■■ , ; ■ ••■ ^ 

complex behaviour patterns. If new ceil production exceeds old cell 



destruction^. then g^^th occurs, hence nutrient fir ocurement and pro- 
cessing are vital areas of human activity upton which adolescent gfowth 
and development hinge. ^ 

Micronutrients, or nutrients needed in small amounts, include 
many chemical elements ' (e.g. , bor^n, zi)nic/"lnolybdenum) and a small num- 
ber of, chemical compounds, -usyally classified as vitamins. Most, if 
not -all, micronutrients participate in chemical . reactions as catalj<sts 
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dr co-catalysts; consequently 1;hey can be recycled- for use within the 
body> though apparently not forevey, • * - 

Dietary intake does have an effect on skeletal maturation as 
reported by ErisarichO et al .* (1970). In a study of 7,974 rural child- 
ren aged 1 to 22 years from six central Americ|in countries whose 
dietary intake of the major macronutrients was judgad to be low, th^y 
found that retardation of skeletal maturation was much greater during 

/ childhood than during^ adolescence. !Not- surprisingly, both sexes seemed / 
to be equally delayed. 

While all the macronutrients are used;to a greater or lesser 
degree for the production of new cells, all of them can be [used as energy 
sources to drive other chemical reactions. Therefore, it is. convefiient 
to reduce food intake^ to a common eiriergy denominator, the calorier. The* 
food calorie is the physicist's kiloc.alorie; it-^(the food calorie) is 
defined as the amount of energy required to r^ise the temperature* of v' 
1,000 grams of water from a temperature^ of 14.5^C. The caloric content ' 

/of -nutrients can be easijy found by bumlrig th§ nutrient (s) in a device 
known as a bomb calorimeter i. Energy intake of well -nourished children 
and adolescents was studied by Wart et al , (1969) . The average total 
energy intake of 715 subjects aged 1 to 20 years,, including both boys 
and girls, was compared with various physical .measurements madfe' on each ^ 
subject. They found that the average total energy intake per day of 
both l(Pys and girls increased with 1) age, 2) increased body weight, 
3) increased body height, and 4) increased body surf aee ' area. At every 
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•age and size bracket, the mean energy intakes of boys were greater than 
the mean energy int^akes of girls. In every case relationships were ^ 
greater between total intake and body size by whatever measure than ' 
between total intake and age (an indication of the futility of using 
chronological ages for adolescent studies). Rates of increase of total ^ 

^ energy^ Intake coincided with rates of growth^^Tiftakes o^ald^r^ado- 
lescent- girls were lower than those of the same age or size who were 
'still growing. They concluded that children of the same age and size 
do, not necessarily need the same amounts of food. 

Though such studies and their we 11 -warranted conclusions would' 
militate for attention to individual dietary needs, reports continue 
to be published on standards of human calorie and protein requi^rements . 
De Wijn (1967) suggests the following as valxies^af macronutrxerrtsnsirtr^ 
provide adequate nutritional health in the adolescent period: f),, 3 to 
5 meals per day; 2) protein sjiould provide 10 to 14 per cent 6f the* 
calories required, fat jshould provide 25 to 35 per cent of the calpric 
intake, and carbohydrate the remaining 51 to 65 peptent of the caloric 
intake; 3) protein should be pro>;ided at a level of l.B grams of pro- 
tein per 1 kilogram of body weight. Of the protein provided, he suggests 
that one-third to one-hilf of it be "of the highest biological value'% 
By 'this, he means from ah animal source i±.e., meat); plant proteins 
tend to have lower than animal values for two amine* acids in particu- 
lar, vi£., lysine and arginine.. These amino acids are necessary for ^ 
.ptoper ceJl multiplication, that is, new cell formation; their lack 
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w)|)uld interfere with new cell production arfjd consefl;uently jgfoWth.:,, . 
He\ice, adolesceaits who are growing will y^obably require higher per- 
cenVages of high lysine-arginine proteins than would other humans dUr-' 
ing whith growth is minimal or nil. ^ - 

Swaminathan and Parpia (1971) recommend -calorie and protein 
req uirements s omewhat at variance with De.Wijn> They project. calorie 
requirements from basal metabolism rates (s^e below) and recommend that ( 
for adolescent boys aged 13 to 18, caloric intake should be at a level ^ 
90 per cent above basal metabolic rate; and for adolescent girls aged 
13 to 18j^ caloric intake should be *at a level 80 per cjent above the 
basal metabolic rate. Projected^ minimum protein requirements in grams 
of protein per kilogram -pf body weigjht were as follows: for ip to 12- 
year-old-girls and boys, 0.88 to 0.82; for 13 to 18-year-old boys 
0.81 to 0.65; for 13. to iS-year-old girls, 0.75 to 0.61. They maintain 
that these recommendations correspond with calorie requirements as 
expressed by the United Nations Food and Agricultural Organization 
Expert Committee on Calorie Requirements. . 1 



Wart et al . \s conclusion that child7;en of the same age and size 
do not necessarily ^i^ed the same amount of food seems to coincide. with 
the true nature of adolescents and addleji'cence. Rather than tlrying to 
insure', through school lunch programs that children on the average 
would receive a balanced diet j it would be more Valuable in terms of 
community health to periodically examine all children for clinical 
signs of protein-calorie malnutrition, and vitamin deficiency. In 
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those individuals where POM is detected, a follow 



by carefully- trained nut/itional so^pial workers 
effective "in eliminatin/ PCM. A vjigorous and we 



11 



health curricultun may pe as effective as home v^sitatiois. i 



tli. Me;tabotUm and keJipVtatldn 



I: 



up hone visit program 



would probably be more; 



planied nutritional 



The human organism requires oxygen for 9onl:inued life. In the 
series of chemipal Jeactions, in" which the energj^y^ in chemical bonds is 
released in such a iianner. that it can be used by the h'uman organism, 
t\\e final chemical freactidn is the capture of hydrogen atoms by atomic 
oxygen which is obtained from the environment by respiration. If this 
final reaction is /interfered with, the chemiceil reactions preceding it 

/ * - V • ; ' • ■ ^ 

eventually cease ,/ and W more activity occurs; that is, the organism, 
no longer functions^j^sS^is dedd." 4r 

' \ To simplify the- calculations of and Comparisons of energy, pro- 
duced by organisms, these- measurements (in cubic centimetres^ of oxygen 
consumed per gram body weight per day, or in calories of energy pro- 

... ' . \ • ■ „ ^ ■ . . 

duced per square metre of body surface per hour are done, under condi^ 
tions Which are designed to minimiz^, as many variables aSf possible. 
The subject should be feclinipg, physically and^mentallyr61axed| should 
not have eaten for from 12 to n14 hours, and should be in an. environment 
of Tcnown and constant temperature following 30, to 60 minutes of horizon-, 
tal rest. The value obtained is called the basal metabolic rate (BMR). 



Needless to say, it is notoriously difficult to obtain BMR values for 
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children (Sargent, 19^1, Shock, .1966) . They, the BMR values,, disagree 
widely in terms of absolute values. iThe. reasons for the varia^nce in 
absolute 'values- need not concern us hei^e,- they are primarily methodp- 
logical. However, the trends observed -in different studies, are con- * 
sistent in their major characteristics ? 1) basal metabolic rates 
begin to increase very soon after birth (within minutes) ; reach a peak* 
sometime 'in the first year;, 2), this value remains relatively constant 
ov^r the next* year or ^so until the third year; 3) a decline begins 
after .thi's period which^continues over the remainder 'of the life span. 
^vThQre are sex differences associated with BMR. Though there is no dif- 
ference observed in infanc/ and* early childhood, such differences do 

•become apparent eventually, wtth boys achieving a higher metabolic 

- ' ^ > 

rate ^han, girls. This sex-associated differencd remains throughout 

life. Various explanations have ijpen presented to account for this 

difference. For instance, males gener^fy have a higher muscle to fat 

ratio than females. Since muscle^has a hMher metabolic !rate than fat, 

. • • . ^ ■ - \ . ■ 

this would produce the observed sex differejnce \n BMft. Tliere is Some? 
evidence that hormonal j^ac tors may play some role in determining BMR, 
e.g., Clark and Garu (1&53) foun4 a positive correlation between basal 

nuetabolic rate and adrenal androgen production in boys^ but not in 

^ - ■ • . ' *■■"■ ^ 

Evidence on the relationship between the adolescent period and 
changes in the basal metabolic rate is inconclusive. Howevet, Erchom. 
(1955) and Shock (1943) detected what they felt were changes between 
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jjscent events (spectffcally menarche, and adolescent growth, sputt) , 
namely a prepubertal slowing of the deceleration in metabolic growth 
.r,ateJ The metabolic rate does r\ot increase in adolescence, rather (if 
anything) the metabolic rate simply does not decline as rapidly as it 
doeSfjsMuring other .periods of human life. * - c 

Lung f inaction and respiratory activity are obviously^related 
to metabolic activity. "Tne- lung^ a r e tlie u rgai i s^-across^v^htt^h-axygen— 
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diffuses into the organism. Ijt is necessary that the supply of oxygen 
at the lung swrfats 1)e constantly replenished since it- is being con- 
stantly depleted; Iii -Ihe hiiman organism, the respiratory surface is 
sequestere4 wit^tin the organism, consequently a fresh supply o£ oxygen 
must be actively moved. to the respiratory 'surface. This respiratory, 
activity is accomplislied automatically by cyclical contraction and 
relaxation of the intercostal (between the ribs) and diaphragm, muscles. 
As a child grows the total oxygen consumption by that individual wiir 
'increase, even though the basal metabolic rate decreases. Lung size 
and respiratory ability must increase with incrtasing size to' satisfy 
the total energy requirements of^the individual. 

Frequently assessed values of respiratory function are the 
following: 1)' tidal volume, the amount of air moved into or out _ of 
the lungs with each breath during normal quiet respiration; 2) vital *" " 
capacity, the, largest volume of air that can be expired after a maxi- 
' mal inspiration and ^) functional residual^ capacity, the amount of air 
left at the end of a passive (not force*) expiration. Vital capacity 
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has b6en related to age several studies Generally, vital capacity 
increases with age. IH a study by Ferris et al , (1952), average vital 
capacity increased in males from 800 ml at age 4 to 4,400 ml at 3ige 
ISr^verage vital capacity increased in females from 600 ml at age 4 
to 4,000 ml at age iS. Respiration rate decreases within increajing 
rate. Iliff and Lee (1952) found the %asal respiratory rate decreed 
in males from an average of 25 movements per minute at age 2,5 
to a rate of 19 per minute at age 13.5. For females, the decline 
was quite similar from 25 j)er minute to 18 respiratory movements per 

minute at corresponditig ages. 

• -i . » 

"* * V 

Recent advances in technology have allowed more sophisticated 

studies of lung capacity to be made. A few of these studies involve 
adolescents. For instance, Dickman et al . (1971) used a completely 
automated on-line computerized spirometry method to measure the 
following in a group of 482 males and 468 females aged 5 to IS^ears: 
1) forced vital capacity (FVC) , 2) the volume of air expired in the 
first' second of a forced expiration (FEV i.o)> 3) maximal expiratory 
flow (MEF), and 4) maximal mid-expiratory flow (MMEF). For data analy- 
sis, children were grouped by two inch increments from 42 to 78 inches. 
Height was found to be a more reliable index of "pulTnonp-ry development 
th^n was age. (This is not surprising as height ha^ been shown above to 
be more closely related to physiological age than is chronological age). 
In children less than 60 inche$ tall, values for the four measurements 
were very similar for boys 'and giris. Above that height pulmonary 
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function increased rapidly, peaked at ag^ L8, and^ 
increasing age. In girls, values increased- until age 16 on the 
average, and then levelled^ Equations generated frpm these data for 
pi;edicting FVC, FEVi 0, MEP» and MMEF 'are functions of^eight (up to. 
/'five feet) for younger children; and rather more complex functions 
of height and. age for older -and taller subjects. No relationship was 
found between the ratio FEVj q/FVC and sex, age, or height. 



A similar study was conducted by Zapletal et al . (1969). This 
group measured the fallowing items in healthy 6 to 18 year olds: 
1) mamimum expiratory flow volume rates (Vmax); 2) airway conductance, 
(Gaw)J 35 capacity (TLC) ; 4) vital capacity (VC); functional 

residual, Capacity (FRC) ; and forced expiratory volume in the first 
second of expiration (FEvi.o). They found that TLC, VC, FEVj^q increase 
•more (per cent height increase) as growth proceeds. The increase in 
these parameters is greater for girls than for boys. yjaax'» Gaw ■ 
^ ferent lung volumes are closely related to height; but the ritioi^ 

Vma^ ,TLC and Ga^TLC and GawTLC are independent of height. The relation- 
ships between these various parameters are consistent with the hypo- 
thesis that the lungs and the airways to the lungs" (which are not, or 
do not) function as respiratory surfaces grbw equally in function and • 
capacity between ages 6 and 18. 4 

^ Iv. CiAcuZatlon 

_ i-' . - 

The function of the circulatory system is the transfer of 
materials from one part of the boiy to another. We have already noted 
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that hormones, the prbaiicts of the endocrin^ glands, are transfe^jred 
via the circtilatory system. Likewise, oxygen is transferred from the^ 
lungs to all the, cells^of the body; and conversely, carbon dioxide is 
transferred from the cells of the body to the lung surface for dis- 
charge. Urea, which results from the degradative metabolism of pro- 
Nteins, is transferred from all the cells of the body to the kidneys 
for elimination. Foodstuffs ^re transferred from the. intestinal sur- 
face to all cells of the body. ~' y. ' 

The circulatory* system in man consists of a four-chaml)ered 
heart; arteries, wl^ich carry blood, (the' circulatory fluid) away from 
the heart; veins, which carry blood toward the heart, and capillaries. 
These latter structures are interposed .between the smallest arteries 

and the'sma'ljest veins, are extremely thin-walled, ' and are the site of 

* * 

exchange of materials between the circulatory system and the other cells 
'of the body. ^Since materials enter or leave the circulatory^3/stem 
primarily by diffusion, a spontaneous thermodynamic j^rQcess, and since 
cells need a certain minimum supply of materials^ no cell can be more 
than 0.1 to 1.0 nun (1/250 to 1/25 inch) from a capillary. Consequently, 
the number of capillaries, and the surface area o£ the capillaries is 
enormous. 

The direction of floif in the circulatory system is o"ne-way; 
that is, itvdoes not oscillate back and forth* The heart pumps the 
blood out the arteries, which branch and sub-branch many times; the 
tiniest branches lead into capillaries; the capillaries lead to the 
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smallest veins which combine^ ^nd recombine into larger Veins which 
eventually return the blood to the heart. 

^. The circulatory pattern in man consists of two complete cir- 

/ • • ' ■ . 

cuit€; a pulmonary or {lung circuit and a systemic circuit which are 

separate " from each othfer biit do intersect at the heart (see Figure 2) , 

The circulatory fluid ^^^^.the blood, cfonsisting o*^ fj^^^t equal parts 

fluid (plasma or serum) and cells. The vast majority of the cells are 
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red blo o d c e lls; th j fiir p ri^ary^gj^^-^^ n is th e-^i^nsfer— o f oxy gen-fr-om— 
the respiratory or lung surface ho s^ll the ce^ls of the body. Other 
cells are the white blood cells; they function in disease protection 
by engulfing" bacteria which enter the body, and by producing anti- 
bodies against them. Unlilce the. red blood cells, some of the white 
blood cells can leave the circulatory system and migrate to sites of 

bacterial infection. . 

. * < ... _ 

Paralleling the venous side of the blood circulatory system 

(but not the arterial side) is a system of capillaries and veins. 

-A ■ - ♦ . ' : ^ - ^ ■ _ . 

This, system, the lyniphatic system, has several functions: 1) the 
return of fluid expressed out of the blood circulatory system at the 
capillary level; ^the largest lymphatic veins eventually discharge their 
content^ into the systemic veins, item 5 in' Figure 2 , near the heart; 
2) a disease-prevention function. In various partes the lymphatic ^ 
syst€im, the vessels under and at these points are interlaced with 
strands of connective tissue on which are located various cells .cap- 
ably of engulfing and destroying bapetria. These structures in the 
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Figure 2 . Diagram o£ the Cjirculatory Pattern in' the Postnatal Human. 
Arrows indicate direction of blood flow. 



!• Left auricle of heart 

2. Left ventricle of heart 

3. Systemic arteries 

4. Capillaries in the body 

5. Systemic wins 

6. Right auricle ot heart 
^7. Right ventricle of heart 

8, Pulmonary arteries 

9. Capillaries of the lungs 
io. Pulmonary veins 
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lymphatic systetti are the lymph nodes; the tonsils and the adenoids are 
specific "examples of lymph nodes. Bacteria seem to be preferentially 
shunted to the lymphatic system; apparently the idea is to capture- an<i 
destroy the invaders before they, reach the Mood 'cir^latory system, 
the lymphatic system also functions in viral infections, as can be evi- 
denced by the "swollen glands'', which are really lymph nodes, found 
in the neck, under the armpits, and the groin when -one has a severe 
cold. 

As the heart beats, it exerts a force on the blood. In turn, 
this force is exerted against the arterial walls. Tha^amount of force 
exerted on a given area of the arterial wall is the blood pressure. 
For clinical purposes a back pressure of equal value is exerted on the 
arterial wall. This pressure", is then standardized against the amount . 

" r- 

: ' ' * 

of pressure exerted by a standing column pf mercury. The higher tlie . 
column of mercury, the greater is the pressure. Consequently, blood 
pressure values are expressed in millimetres of mercifty^nun Hg) . ' ^ 
Because the vklue of the pressure of the blood does not dxop ^to zero 
between heart beats, blood pressure values are usually taken at two 
levels of heart activity; 1) at maximal contraction of \he heart, 
specifically the left ventricle, arid 234a^ maximal relaxation of the^ 
heart, specifically at maximal vojjume pf the left ventricle as it is 
filling with blood. The values achieved are referred to as the sys- ' 
tolic pressure and the diastolic presspre respectively. By conVen- ' ; 
tion,-.,they .are written/;ffetHat order, for example^ i-lO/SO. '.. • r - ^ .• 
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NProbl ems have arisen concerning the methodology of obtaining 
.the true? back pressui^e ,val^ or standard , ^ 

values Obtained" for variolic ege groups differ somewhat. In ^^eneral, 
blood pressures, both systolic and .diastolic, tend to rise with age' 
from values as low as 67/ 4S (Mb^s and Adams, 196S) a^^biTth to* mean 
values of llV69^tW 19-y^^^^ males to 113/66? for ^-year-t>ld 

^females (Richey, 1931 A Inrgene^al, most studies show that femali^s 
have slightly higher systolic and diastolic pressures during infancy 

naires-r"dtmrng^^doie^cenc€^he^ — 



si;r|ilar,^ and by age 19 and beyond,^ the average blood pressure of males 
at any given age tends to be higher-Chan that of females, ' Shock data 
(1944) obtained from longitudinal studies, reveal 'at small , temporary 
reversal" in the upward trend of diastolic pressures for both 'mal.es and 

females betvJeen the ages of 12 and 14j* parlier maturing boys and 

• ■■'[ ■ . ■ , . . ' 

girlg develop higher systolic and diastolic pressures than do late - 
ma:turers. Shock (1943) found that systolic pressure reaches a peak 

4a before"' menarche,, ' 

r- \. . - ■ ■ 

. * Pulse rate"* (=cardiac rate) is the number of complete beats the 

heart make^ during 'a given uyftt of tijne^ usually One minute, ; Because ' 

of the relative ease with which va^lues dan be* obtained, it has Ipng 

been used as a functional measure. for both physiological and clinical 

studies, pjtrlse raters ^luericed by -many factors relating to both 

the mental and physical states of the subject involved. Such fadtors 

' ^ ,^ ■ . \ < 

P " : xnclxxde emotion,, posture, exercise, metabolit .rate, external and" <> " 
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internal temperature, thyroxin levels and soon. Consequently, studies ' 
involviflg pulse rate must be run'under very carefully. controlled situa- 
tions.. Pulse rates may be measured by counting the number of surges of 
blood felt in any convenient artery over a given amount of time. 'More 
sr.plii.;ti rated measures of pulse "rates can be obtained by monitoring the 
electrical activity associated witK the heart; that is, by 'obtaining a 
, continuous electrocardiogram, (ECG, EKG). Since, the pattern of electri- • 
cal activity repeats for every heart beat, measurements of the time 
between two identical electrical events .between two successive beats 

Will yield an instantaneous' cardiac rate value. The instantaneous car- 
■■■■ . ■ . ■ . . / ■ . ■ 

. diac rate has value for determining the relationship between other 

events and the" cardiac rate. Measurements of cardiac rate by palpa.tion 

(touch) require tl^at several pulses be counted; consequently, only an 

average is obtained, and changes that occur may be missed.. 

Perhaps the best normative studies, both longitudinal, were 

obtained by Iliffand Lee (1952) and McCammpn (1961) . .There were slight. 

V differences in "methodology. Both studies used ECG's as their bases; ^ 

however, Iliff and Lee's subjects were measured in the morning after " • 

completion of basal metabolism tests; that is, the v children'- were quiet, 

fasting, and relaxed. McCaramon's subjecrs were relaxed, lying quietly, 

but were^iMJt in basal state., • In both s^,udies there is a decrease in ■ : 

the pulse rate of both male and female^ubjects with age. Both studies 

reveal a sex-related averagd; pulse-rate difference beginning abou^ age 

10.5 years (chronological) and apparently continuing throughout life. 
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, Beyond that age, tyvp average pulse rates are higher for femaleiPthan 
for maleS:. However, since these longitudinal studies are arracnged' by . 
chronological age rathef than physiological age, the- point at which 
.the sex-related differences occur is probably blurred, A physiological 
age-related study riiight reveal a more sharp distinction in thevoiiset of 
this difference. 

Cardiac rate changes have begun to be used directly in educsl- 
tipnai studies. Darley and Katz (1973) used heart rate changes as a 
measure of anxiety under conditions, of test and games conditions. Sub- 
jects (20 - fifth-grade boys) were presented with a visual game pro - 
jected on a screen in front of them wKich involved certain identifica- 



tion problems\ After basal cardiac rktes had been established, a 
pause ensued;. Following this , 'half the subjects were told that the 
game would continue; the other half were told they were now in la test . 
situation; that is, that their. answers would be scored. Cardiac rate 
increased significantly in the latter groxsp. They conclude that the 
data demonstrate the usefulness of usiijg. cardiac indicies. for studying 
test behavioyr^ and artx!iety in children*! . ' 

\ Angelotti et al . |l9753 used heart rate as a mQasute^of- Treading 

involvement. Twenty- Jth- grade boys were presented with two pieces of 
reading material; the first, an historical paper; the seqpnd, a science 

f fiction short -story. Cardiac rates were^ significaptly .lower while the * 
subjects were reading science fiction than lyjniile they were reading his- 

' ^ . tory." ' . ' ' \ - ■ ' 
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These last two papers may serve as indicatbt^s of a beginning 
trend in. education research- -th6 use of physiological indices as a 
measure of learning experienced Both papers take cognizance of the 
fact that learning or any learning experience involves not just the v 
mind of the individual, but rather the whole individual, this concept- 

"uaT approach~is at odds with tihe Western civilization viewpoirrtrTrf , .. ' 
the mind-body dichotomy which has been operant since the time of 
Aristotle. Both papers may serve as a source of embarrassment to 
educational sys.tems in'thait, if conclusions can be drawn ^ both testing 
and so-called academic subjects , in this case, history, have become 
identified in students' minds witfi anxiety, that is, education as pre- 
sent ly practised, generates anxiety rather than learning. 

Cardiac, rates as measureid by electrocardiography were studied 
by Thompson et ai : (1969) in adolescents ;at rest and dt maximal exer- 

^ cise. One hundred and fifty-two subjects, with both sexes represented 
in approximately equal numbers were investigated. Resting cardia^ rates 
rsLnged frbm 80 to 90 per minute. Under conditions of maximal exercise, 
the cardiac rates ranged from. 180 to 220 beats per minute.. /There' were 
sex-related differpi^ices; female, addiescents had' slightly faster resting 

v.^rates; they required a shorter time, to- reach maximal exercise as 

■ .' ' • . ■ . : " ' • : . . ' . ■■ ' ■ 

measured by maximal cardiac rates. Girls were capable of maintaining 

maximal exercise for a greater length of time than adolescent boys./ 

Finally, girls achieved recovery from maximal exei;cise sooner than boys. 
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Haematology is the study of the blood. Blood is a complex 
fluid consisting in good part of water in which are dissolved various 
salts, several varieties of small molecules being transport eS from 

•/ place to place, and three major' groups of plas^ja proteins/ These 
plasma pro^teins and their functions are the following: 1) . albumins, 

--^hich h ave an o smotic function .which p revents the complete l o ss of 



wdter from the blood at the capillary level, 2) globulins, some of 
'ilhi^h are antibodies (the so-called gamjnaglobulin fraction), and 
3)''f fibrinogen, the protein molecule whichunder condition^ of trauma 

•, \F % ' . . ■ ■ ■ ' 

' ^ jjrecipitates out to form clots thereby stopping gross; leaks in the 

' f ' ' ■ •. ' . ^ 

? ' cardiovascular system. 
. ; Suspefhded within the fluid portion of the blood are the vari- 

v ous blood cells, the vast majority of these are red blood cells 
, : (erythrocytes) whose primary function is the transport of oxygen from 

1^ ' the reispiratory surface 'to all the body. The remainder of suspended 
■ cells are the white blood cells (leucocytes) . 'There .are five major 

y^".- types, as dc^termined by theii microscopic anatomy and chemical stain- 
ing reactions: neutropliils, lymphocytes, monocytes, eosinophils and 
Basophils. The leucocyte series seem to be involved primarily Xh^.. 
"disease prevention. Since different leucocytes have different . func- 
tions in various diseases, the relative number of leucocyteis may vary 
with disease condi'tions, thereby providing at least a clue to the type 
of disease present. • 
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Clinijally iinportant measures of blood parameters include 

total red cells4 total white^^ells; differential numbers of white cells; 

f ' . < 

haematocrit (HCT) or. packea cell voluirie (PCV) , and mean corpuscular * 
haemoglobin in the average red cells (MCH): Values of cell numbers are 
expressed in million$ (for erythrocytes) to thousands (for leucocytes) 
of cells per cubic millimetre of blood. Differential white cell counts 
are given In the percentage of each type of cell relative to the total 
number of cells in a given volume,. The haematocrit . (HCT) is obtained' 
by centrifuging a sample ^of blood and measuring the length of the • ; 
coltimn of packed cells relative to the length of the 'entire column^^ot^^ 
blood; haematocrit is given in percentages. Val^es of '^mean corpus cijjar 
haemoglobin are given in micrograms of haemoglobin in the average ip^' 
cell/ Haemogloijin is the protein within cells which carries the o?c|igen; 
both a lowered HCT^and lowered MCH may indicate an anaemic condit|i)n> 
^ ' Both white and red cell values are higher in infants than in 
adults. There is a decline in red blood cells not too long .afte%^ birth; 
a: low point is reached at from 6 weeks to five^ months past birth. V A - 
slow increase in red cell Count of about 0. 7 million red eel Is/cubic 
millimetre of blood, is observed in both boys and gi-xls up to the time 
of pubefty> Kasper and Wallerstein (1970) studied red cell- values in 
129 healthy adolescent boys. and girls aged 12 to 17 years. ^ They found 
,a gradual rise in red cell values beginning with puberty and, continuing 
throughout adolescence in males and females. This sex-related dif- 
ferential'' response of the blood-forming tissue in adolescents yields 
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the differential average red cell Values of S.O million erythrocytes 
per 'cubic'millimetre of blotfd for adult males; and 4.5 million red 
, cells per cubic millimetre of Ul€>od: for adult females. Rasper ajid 

^Wallerstein found that haemoglobin values, had not yet reached adult 

'■*:.•• ^ . • . . ' ^ 

values kt age 17. The sex-related difference beginning with puberty 

' ' ■ 

is associated with increased testosterone levels in maie^; therefore, 
it 'is not that femalev haematopoietic tissue is incapable of respond- 
ing, but rather .that the stimulus for increased red blood cell pro- 

duction i^^ lacking. , 

' - . ' " • . <» - - 

White cell covmts reach a high normal average value of 20^000 

• '1 ■ ■ . . " - 

to. 22,000 cells per cubic millimetre sometime during the first 24 hours 

after birth. Adult Values of 7,000 to 10,000 cells are slowly achieved ' 

' • . ♦ f 

and become reasonably stable about the time of puberty. White bloodf 

* ■- " • . ■ 

cell production does not seem to participate in the adolescent growth^' 

^- . • - • . t 

spurt. \ ' • : t 

4. Child-Bearing in Adolescence . * 

• ' • ■ ■ . T" • ■ " ■ ^ 

As has' been previously noted, the menarche h^s been used as a 
convenient sign-post for determining the point at which sexual matur- 
ity is achieved by girls. But if sexual maturity is equated' with . ^ 
reproductive capacity, then the menarche is a not Very convenient 
guide. It has been known for some time that there is a period of 
Sterility (of greater or lesser length) following the menarche; that 
is^ there is a length of time following menarche during which 

■ • f ■ : 
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conception is not apt to occur. The physiological bases^ of this period 
of- adolescent sterrO^^y have not been clarified, though the following . 
it^em^ have been suggested as causes, both singly and in concert', of 
adolescent post-menarcheal sterility: 1) non -competence of the ovary, 
i.e,,lack of ovulatory activity by the ovary; 2) non -competence of the 
endocrine system, i.e., while the uterine ti$sue is capable of respond- 

ing to the perhaps lower or perhaps the not -yet regulated-^oun-ts-t^f 

tJie,. various hormones so that menstruation results, the endocrine system 
has not yet achieved the level of maturity so that ovulation by the 
ovary can result; 3) non-competence of the uterine wall, i,e,, while the 
ovarian system and the endocrine system may be competent so that ovula- 
tion and subsequent fertilization may occur, the uterine wall may be 
in such a physiological state that implantation and subsequent develop- 
ment of the embryo in the uterus does, not occur, Whtf??^gge^considers v 
the entire population of adolescent girls, and the great variability . 
found within any given population for any, giv^. physiological- parameter, 
it is .easy to suggest that any or all of tihe above may be opferable in 
any one individual. The list of possible causes of adolescent sterility 
is not meant ^to be inclusive; as the physiological bases of reproduc- ' - 
tive capacity are studied further^ more items as knojm or probable 
causes of adolescent sterility will most probably be added, and clari- 
fication of listed causes will be accomplished. < , 

More to the point of this paper, Talwar (1969) studied the 
occiirrence and duration of adolescent sterility in an Indian population*. 
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The advantage of this study is that in the population studied, consum- 
mation of m&rriage occurs either slightly before or immediately at 
menarc^e; thus Talwar Was able to measure the interval between the con- |^ 
summation of marriage and birth of the first child /of the marriage. • 
Two thousand seven hundred and thirteen subjects participated in the 
study/ Talwar concluded that some degree of adolescent sterility 
-ext^ds-^to-a ge 19 . — T he percent a ge of non-fecund (i . e , , sterile) married 



women was 98 at age 11, 9 at age 18, and essentially 0 at age 19. 
While intermediate data are missing, a plot of these three data points 
suggest a linear relationship between age and sterility in married ado- 
lescents. That sterility is not JOO per cent at age eleven and 
decreases steadily should be strong encouragement for any school system 

to include in its curriculum an adequate sex education program. In 

" ' ft 
the North American culture, where marriage is delayed for several year.s 

after menarche, such a sex education program should be started before 

the menarcheal age. 

* Studies on obstetric performance by adolescents are scanty. 

Several recent ^papers, however, allow trans -national comparisons. Hay 
and Boyd (1973) .studied obstetricjTperformance in adolescent Jamaican 
primigravidas aged 16 and less; Jcoates (1970) studied obstetric per- 
fdntiance in North Americlan ptoitni gravidas aged 14 and younger; and 
Stema^el et al . (1964) istutdied births in adolescent Rolish mothers 
aged 13 through 18 years. Hay and Boyd's study^involved two*hundred 
twenty-six subjects and compared their performance with other older 
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primi gravidas. Th^ adolescent ^roup showed no increase in pre-eclampsia, 
ante-partum haemorrhage, or ante-partum anaemia over older primigravidas. 
Post-partum haemorrhage, however, was more common in adolescent primi- 
gravidas than in older primigravidas. Low operative delivery rate was 
associated with a low incidence of foetal distress. They concluded that 
overall good obstetrical performance by this group of adolescents was * 
probably achieved by good a^jtenatal care. • 

Coates' study invorlved comparison of 137 cases of adolescent 
iiobstetrical performance in which the mothers were 14 years old or 

* younger with the obstetrical performance of older women. Coates found 
the following items to be more freqt^nt in the adolescent group: acute 

■ toxemia, uterine dysfunction, one -daiS fever, and an increase o£ infant 
cardiovascular system anomalies. Tli'ese results are somewhat paralleled 
by the study of Sternadel et al ., though caution must be exercised in 
comparing the two studies. Sternadel et al ." analyzed the medical 
records of one thousand one hundred and eighty-nine 13 'through 18-year- 
old women. These women delivered .their children over the thirty-five 
year period from 1927 througJi>^1962, while the Coates study involved 
adolescent obstetrical cases in the I96(r's. The Sternadel et al. 
study would be cpmplicated by the development of better obstetrical 
procedures, the development of antibiotics, .and theVeffects of World 

« War II on sonle, but not all, of .the subjects studied. Sternadel et al. 

found premature births occurred in 16.1% of all adolescent mothers; 
"and X7.6% Of all those mothers 17 or less years of age at the time of 
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delivery* Normal delivery was accomplished in 94% of all cases, but 
perinatal (infant) mortality was 8.8%. This value of prenatal mqr- 
t^lity is age-dependent. Excluding foetal abortions (sfiont a n eQ U s j. and^ 
still-births,^ perinatd^f) mortality was 3.3% for 18 year old mothers, 
Wt 6.1% for mothers aged 17 'or less. 

Hay and Boyd's study, when compared with the other two obstetri- 
cal studies, would indicate, that- on the whole, child-bearing and child- 
birth is no more diffj^ult or dangerous for adolescents than it is for 
older women as long as proper antenatal care is provided. The two 
hundred twenty-six deliveries recorded were all' accon^lished at the 
University Hospital', Kingston, Jamaica. Tp suggest that the Jamaica 
primigravidas were n)ore mature than their North American counterparts, 
and therefore more capable of adequate obstetrical perf6rmance, would 
not accord with the fact that the lowest average age of mefiarche 
reported by Tanner elsewhere in this paper is found in North America. 

In those populations where the primary concern for the health 
and well-being of the mother and child rather than concern for the 
potential social stigmatization of mother, child and family, antenatal 
care is probably initiated early in pregnancy. This early concern 
should result in goocl antenatal care, which, as Hay and Boyd suggest, 
is the cause of the 'overall good obstetrical performance they observed. 

Sclrc^ systems should be as concerned with the occurrence of 
adoleseent prb^'gn^c^as they are with the occtir^rence of adolescent 
tuberculosis^. Early diagnosiis leads to a good prognosis in*wJ)Q^t5h 
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instances'. Pregnancy scr^eening would not be much more difficult nor 
expensive than screening for tuberculosis (if for no other reaso(i than 
that only half the school population would be involved) . School offi- 
cials and teachers might- foster an. attitude of trust and non-condel)ma- 
tion of behaviour so tl^at when adolescent pregnancies do occur, the 
adolescent mother can begin proper antenatal care a^r soon after con- 

.*ception as possible. % * h 

• • ■'■ ' t . .• 

5. Biothythm.icity of Consciousness^ 

~ yygotsky employed the term consciousness in the sense ofThe 

higlgPst level of aHstraetion and generalization, through which a person 

c;dn -bectJme master, o|£ his own world. . There is another possible meaning 

among others (Ryle, 1943) , which denotes the general levQ| of .perceptual 

aifarehess. It is this ^meaning of consciousness, and it^ relevance to 

teaching and. curriculum development and implementation, that is .the 

subject of this review. ^ 

Quite often it is assumed a .person's general level of aware- 
ness is relatively stable, with differences "only between the statues of 
sleep and wake:^ulness. "There is, however, considerable evidence that' 
the quantitative and qualitative aspects of s le9p and' wakefulness have 
regular and more or less periodic fluctuations which inf luence^^ the 
level of iftifeciousness. Certain functions which occur with the perio- 
dicity of approximately a day, more specifically defined as having a 
reoccurrence pattern range, of eve'ty 20 to^ 28. hoiirs , are labelled 

* Dr. Roger Broughton of^thp-%niversity of Ottdwk supplied much of the 
material which entered into this review. . 
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circadian ( circa dieny ^Q^ a day). 'Ultradian cyclicCchanges are 
those thiat have a period of 16s5 than a day, while those that recur ^ 
less frequently/ with a' periodicity of more than one day, are termed 
infradian* Jhe last two terms have become common usage, even though 

it seems thby should be logically reversed/ ^ 

- 'j ■ • ■ 

These rhythms influence consciousness both in sleep and wake- 
fulness- Sleep', reoccurring with a freqilency of once a day for most 
adults, is an excellent example of a biological function that has a 
circadian distribution. Superimposed oh this are ultradian variations 
of two types .X)f sleep: NREM (non-rapid ey? movement) , and REM (ra^.id 

eye movement), these states being thus divided according to the pre- / 

■ ■ . . . ' ' . " ■ ■ ■ • . ' ■ i 

sence or absence of conjugate eye movements*, * 

NREM sleep has fqur stages, arbitrarily divided according to 

"the predominant bjain wave activity in .a specified time epoch, usually 

of one minute duration- In general, as a sleeping person de'scends 

through the stages from 1 to 4, there is a prpgressive slowing and 

increase in amplitude of brain waves, decreasing muscle tone, blowing ' 

of heart rate and respiration, and a relative bodily quiet, such that 

' ' .* ' ■ - . • 

stages 3 and 4 are often labelled slow-wave feleep* , ' . 

The other state of ^leep, REM, has a basically nnuch more active 
character to^iyt. There are the conjugate rapid eye movements, often 
associated with the type" of dream the person is having; the brain wave 
activity as measured by an electro-^encephalogram is pr^domiT^antly low- 
voltage mixed. frequencies; there is an obvious, muscular hypotonia, in 

, > ia4 ' ■ • , ■ 
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which the>od>^as in a state of apparent paralysis, yet stxll has. Cer- 
tain motor phenomena such as movements of the extremities a^id facial 
areas; there are pi^ile erections, ill males, and, in females, c^litpri- 
dean erections and increased- vaginal blood flow; finally, increase in 
autonomic rate and variability is evident* ^ , 

- ■ • • • . • . • 

These two states of sleep have a Very stable alteration period 
for a given person or age group (Globus > 1970; Lubin et al > , 1973) .* 
Jouvet (1969) in fact suggested the presence of dn underlying neuron 
chemical clock which guides this periodicity * TTie NREM/RM cyc^^^^^^ 
usually measured as the period fi'oih the befinniiig of one REM period to 
the next, is of approximately 0 45 minutes duraitioii in the newborn 
and gradually lengthens tq an average 90 minutes in the adult ?(Rof£- 
warg et al, , 1966) • 

This 90 minute cycle (see Figure 3) apparently is the mpst 
dominant ultradian rhythm in man (there are other ultradiap rhythms). 
Yet it itself is influenced by circadian periodicity. For ey^Splei ^ 
in young adults, NREM is maximally present in the first Ihird. of the 
niglit, and seems to peak every 24 hours at 1 to 3 a.m., while REM 
increases in length until it maximizes eVery night in the later staged 
of ;the nigh$.. Indeed, all stages of sleep ^and al'so wakefulness peak ' - 
statisticaliy it a' particular time of day (Crowley et al ., 1972). ^ , 
^TTie level of consciousness in sleep appears to vary .with the 
two states, . There is a general .conc'ausiori that REM is associated with 
dreaming, that is, the vivid sequences of vision and often sound that 



135 



GROWTH AND OTHER PHYSIOLOGICAL LEVELS 
. . ' AND EVENTS, INv ADOLESCENTS . , 



•i 121 




CO 



"T" 
2 



— T- 
.3 



6 



. 7 



Figure 5 . Histogram <t)f Typical Sleep in Young Adults. 



The Ultradian periodicity of the^NREM/REM alteiiidtions occUr 
approximteiy every 90 minutps . Note that NREM is maxiinal in 
the first third of ' the night, while REM has its greatest per^- 
cenfiige in the latter third/ ' ' . 
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are coiranonly associated with the tem. NREM supposedly does not have 
these hai lucinatory aspects , but s'eems to be mote . thought - like . ' How- 
ever, certain authors (Foulkes, 1962, 1967; Goodenough et al ., 1965) 
have now shown that NREM -also has dreams which are not of a thought- 

like nature. [ _^ i V - 

Indications are that, during sleep, a type of aWareness of the 
outside world exists. Meaningful sleep dialogue can occur (Broughtoff* 
S Gastaut, 1973). External stimuli have been incorp'brated into dream' 
contents (Dement 5 Wolpert, 1958; Berger, 1963). Nevertheless, these 
facts can not be cdhsidefred. a true awareness 9f the environment. ^ 

The existence of the varying- ^^tates of consciousness during^ 
sieep may be of no direct relevance to education per se. It has, how-- 
ever, been more extensively documented than the effects of biorhythmi- ^ 
city in wakefulness, and acts as a type of backdrop- on V(hich , the wax- 
ing and waning of waking biological functions and their effects can be 
painted" -(Ephr on & Carrington, 1970) . 

. Kleitman Cl963i 1969) sees the MEM/REM cyclicity as a continua^ 
tion into the sleep state of a very fundamental and phj^logenetically 
plder biorhythm. It ranges from fluctuations in spontaneous gastric 
secretions to the fantasy life of daydreams. This, periodicity is 
called the basic rest-activity cycle (BRAC) , and is essentially an 

ultradian rhythm* ; * » - • ; 

The BRAC- ultradian rhythm is obvious even on a stiperficial dslily 
level. On an average day, a hypothetical worker may rise at 7:30 a.m,> 



• •• . , ■ ^. 



GROWTH -AND OTHER PHYSIOLOGICAL LEVELS J 23 

AND EVENTS IN ADOLESCENTS 



• begin work .at 9, have a coffee break at 10:30, lunch at noon, return 
to work at 1:30, coffee at 3, etc. Even if this social pattern is not 
adhered to, it appears th^t the inner beat goes on for many 'functions , 
and is reflected in the/ quality of activity, . ^ 
Wada (1922), even before the discovery of the NREM/ REM cycle, 

i^c 



had reported 90 to 100 minute recurring gastric constrictions in wake- 
fulness. This has since been confirmed by Hiatt § Kripke, (personal 
comraunicsTtion to R. Broughton, 1974). Friedman -and Fisher (1967) 
studying pelrsons with manifest oral derive characteristics, unegxt hed , 
an oral BRAC periodici^ty. in waking man. These people tended :to eat, 
drink or smoke with a cyclical pattern of approximately 96 minutes. 
This san\e cyclic oral behaviour was replicated with' schizophrenics 



(Eriedman, 1968), *tiile obese people had, a shorter oral- eye licity, 

* - 

the shortness of the cycle beihg-Jiighly correlateCd ;with the degree of 
obesity (Friedman, 1972). dther studies on (firiinking ^ariS/or feeding 
intake similarly reinforced the concept of an oral > cyclic pattern of 
■ approximately 90 minutes (OswaM et al ., 1970; JCripke, 1972; Lbwy,. . 
personal cdmmunicationj . 

* Other functions, both biological and performance, have ^been 

shown 1 9 reflect this sanje BRAC periodicity. Errors in vigilance, tasks 
wet^e ishown to peak in 90 to 100 minute fiuctuatj-Ons' (Globus ^ 1972; 
Orr et al . , 1973) . Orr et al . also noted that heart rate fluctuated 
in unison with vigilance performance, and that the amp litute of modula- 
tion of both increased with the combined fatigue and stress of prolonged 
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testing; In addition, it appears^ that ^mall changes in body, tempera- 
ture are correlative^with the changes in heart rate. 

' The cyclical variations in neurochemical and neuroendocrine 
substances, which would of course influence the level of consciousness ^ 

have been well reviewed by R. Broughton (1973), and is somewhat too 

— ^-^-^fc^ ^ — ^ — ■ '^^^ ^ 

technical to be included in this review. 

What is interesting is^ that some studies have shown that the 
phase relationships of ultradian fluctuations correlate with the pre- 
ceding or subsequea^'HEM cycles in sleep, suggesting that NREM/REM 
periods af^indeed extensions of the basic rest-activity cycle into 
sleep (Destrooper & Broughton, 1969; Globus, .1972) . 

^ Othmer et al . (1972) discovered that REMs, and decrease in . 
muscle tone, occurred every 90 minutes even with awake subjects, 'and 
that the subjects reported daydl^eamiu^at the same time. This^^jnaxk-: 
able (rhythm of fantasy daydreaming was' replicated by Kripke § Sonne- 

"schein (1973), Moreover, REM during daytime naps (Globus, 1966) and. 

.narcoleptic sleep attacks also occur in the same basic rhythm with 
nocturnal REM. • ' 

There is growing evidence, then, that the rest-activity dimen- 
sions of Kleitman»s BRAG are part of a 24 hour cyclical rhythm (see ' 
Figure 4) , and that levels of awareness, Iperceptioh, performahce, fan- 
tasy, certain biological function and undoubtedly many more .aspects of 
daily life are strongly inl^uenced by BRAG. ^^ 

'139 ■ ■■ • ;■ ■ ; ■ 
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Figure 4 > Ninety Minute Alternations of the Basic Resst-Activity Cycle, 
^ (BRAC) . . : ( 

These rhythmical fluctuations atre especially well documented for sleep, 
in which a typical person alternates between NREM (hatched) and REM 
(black). During the day, there is a continuing rising and falling of 
consciousness, such that high activity peaks occur approximately every 
90 minutes, in phase with nocturnal REM periods. 
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. The 24^hQuf circadian rhythms also influence nearly all types 
of performance and bodily functions, each seeming to have different , 

. ; * ■ ■ . i ^/i ' • * • . .1' 

peaks and troughs at different times of the day.. Kleitman (1939, 
ap63) noted that, on a series of different tasks, both performance an4 
bral temperature followed a similar <:ircadian rhythm, lowest in th^ ' 
early morni ng, im prnv-ing (or risiTig) be fore noon, peaking in the after- 



noon, and then tapering, with temperature peaking JLater in the after- 
noon, about 6 p.m. There seems to be a close relationship between test 
performance and temperature. Blake (1967) found the maximum levels to 
be considerably later than Kleitman 's results, the highest point being 
around 9 p.m. 

Memory functions, on the other hand, appeal^ to function best in 
the morning', when body temperature is low (Blake, 1967; Baddeley et al ., 
1970; Hockey et al . , 1972). Another very common phenomenon is the so- 
called "post- lunch dip", a decrease in performance and awareness which 
appears around 1 p.m. \ independent of both food intake and body tempera- 
ture, even thbugh food or drink' satiation may normally play some role. 
The more advanced cultures handle this hy^ having a siesta. 

Viewing this post-lunch stage in the context of an entire circa- 
dian rhythm reveals a bi-pha$ic circadian pattern*, A series of studies 
(Browne, 1949; Bjerner .et al .\ 1955; Aschoff et al .> 1972; Fort § Mills, 
1972) have shown that tasks. as varied as tapping speed,' reasoning c?ipa- 
city, logging errors in a gas works, and delays by telephone switch^ 
^t^raxxroperatoTS^iji answering a ca^ lowest level of vigilance 



141 



ERIC 



GROWTH AND OmER PHYSIOLOGICAL LEVELS ^ 127 
, AND EVENTS IN ADOLESCENTS 



and poorest results around 1 to 3 a.m. Thus there may be two opposing 

I ■ ■■ • ■ " . ■ 

nadirs of performance and vigilance. > 

_ It appears that all body functions fluctuate throughout' the 
day, and that, we are different peopl^ at different times of the day 
(Luce* 1971)4 There is, in addition, an amazing complexity and inter- 
facing of different biorhythms. C ire adi an. rhythms ( Figure 5) may be 
summarized as having two dips of consciousness, in the early morning 
and early afternoon. 'Aiere are alsp two zenith points of functioning: , 
memory in the moming> and a later afternoon or evening peak for 
apparently different fiunctions. These are superimposed on the ultra- 
dian rhythms of Figure 4 « - . ' 

It is briefly noted that inf radian rhythms play* some additional 
role. Women undergo certain personality and biological changes associ- 
ated with their menstrual period (Hartmann, 1966). There seems to be 
a weekly fluctuation, perhaps best observed in the TGIF syndrome (well 
known among teachers) which may be inf luenced by environmental demands. 
There may also be seasonal, yearly, and life-time changes. Finally, 
i^ch of the above is representative of the avisrage population. There ^ 
, r are always individuals who are different, such a$ the night owls, j^o 

perform* best ^t night. . . . ^ 

These biorhythmical patterns appear to be guided by a natural 

». ' ■ * ' ' 

biological clock, so that/ 4y en When external time cues are eliminated 

and a person is left to "free-run*!, the sleep-wake cycle has. an innate » 

frequency of 24.5 to 25.5 hours. However, social mores often impose, 

'' . . - • ■ ■ ■ . . I" 
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Figure 5 . Twenty-Hour Hpur Circadian Alternations Superimposed on the BRAG. 
Consciousness and performance are at their highest aroynd 19-21 hours, theA 
decreasing gradually to the marked dip at 1-3 a.m. There is a second pos- 
sible nadir at 6 a.m., followed by a gradual increase in the morning, whicn 
is temporarily halted, by the post -lunch. dip. The increase continues, _ read- 
ing its maximum levels in the late afternoon or early evening. Not illus- 
trated is the morning peak for memory functions . 
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thai^gh time-cues, a refinement of many circaddan rhythms so that they 
have an exact 24 hour cyclicity.* 

What are the applications of .the knowledge of 'biorhythmicity 
to adolescent education? The problem is precisely that this is not 

'known, nor is much research being done to unveil these important mys- 
teries. It is obvious that cyclical Vi^riations do play an important 
role in performance and awareness. Whenever thp natural clock is 
deviated from, deterioration of some sort occurs. On a very general 
level, the, effects of jet-lag and shift-work are veil -documented (see 
Coiquhoun, 1972). A study on sleep pattern, performance and mood 

. (Taub § Berger, 1973) noted that changes in length or timing of sleep 
produced detrimental results which s^eemed to be due not to changes in 
the actual sleep parameters, but to the disruption of an established . 
circadian rhythm of sleep and wakefulness. Mere phase shifts in the 
sleep-wake cycle have resulted in changes in sleep stage patterns 
(Berger et al >, 1971; Webb et al ., 1971); in the cyclicity of body 
temperature and heart rate (Hauty fi Adams, 1966'; Klein et al >^ 1971); 
and in neuroendocrine processes (Weitzmann et al ., 1968). 

Stress and personal conflict? have been known to upset, or 
de^ynchronize, the biological clocks Orr et aX > (1973) had observed 

that stress incrieased the ultradian variations in performance by* 

■ ■ ■ • ^ 

producing cyclical dips. y " 

■Cettain concepts can be accepted as a^ starting point. Con- 
sciousness ot awareness is nOt static, although its periodicity is ' 
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relatively stable. ■ There are both inter and intra-individual dif- 
ferences, with quantitative and qualitative variations, leading to the 
observation' that one cannot demand a rigid consistency of performance 
or awareness^. 

Theoretically, it seems that the awareness level would be depen- 
dent on the harmonics of syncKronization of the many bibrhythms, those 
known and those yet not known. There is ample room for research here. - 

More concrete, applications may be these. Students (and 
teachers) may be taught to be aware of their own inherent body rhythms, 
and how .to use and control them. The mere acceptance of the effects of 
normal periodicity may in itself be of tremendous value for peace of 
mind. A- person who can accept his lows as -well as his highs as part aft" 
his ordinary life-rhythm will be better able to cope with them,"!!!^^-— ^ 
will have the compassion and/or necessary, firmness to understand and » 
deal with the cyclicity o/ others. In this context, teachers should be 
capable of recognizing the effects of biorhythm desynchronization. 

This review has underscored the necessity 'of knowledge, and 
application of the knowledge., of biqxhythmicity for all levels. Ado- 
lescence/with its multiple biological, educational and social changes, 
seems to be a period of biorhythm transitions, i^ifluenCing and influ- 
enced by the. environment. It would thus be a crucial period in the 
infradian life cycle. Kven though little research has been done in 
this area, it appears that it is of the utmost importance for under- 
standings educating and interacting with students of this age group. 
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6. TSummary and Educational Implications 

SmmcJiy - - " ' 

Adolescent physiology is jLn its infancy. This state of affairs 
Stems in good part from an only-rather-recent appreciation that ado- 
lescence is a recognizable and distinct period in the life history of 
the human organism. The vast majority of studies in adolescent physio- 
logy have been concerned- with growth as evidenced by increases in height 

♦ 

and weight. Secondarily, these ^studies have been concerned with the 
acquisition of reproductive competence (sexusil maturity); The gteat 
preponderance of studies in growth are probably ref lectp.ons of the 
relative ease of dbtaining siich data. All one needs is a tape iqeasure, 
a weight scale, and a sufficient number of adolescent children #. While 
differences in methodology are rarely a problem -(e.g. ^ standing height 
vs., sitting height) the growitig emi)hasis on distinguishing physialogi-^ 
cal age from chronological age may well negate the value of earlier 

studies. \. ' ' * 

Physiological age, as determined by sexual maturity of Tpanner 
Standards, i*s more representative .of the average real state of affairs 
in adolescents. As Tanner and others have so pointedly demonstrated, 
averaging physiological parameters by chronological age may well mask 
not onlj/ real physiological events that occur in all adolescents, but 
may also mask the intensity and the time of onset of thesiS^ events. 

The study of the intierrelationships between physiological events 
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\ is just beginning. Relationships have been established at least-£or 


the faUowing: t . 


1 

1 • 


^Viaiptjii matiiritv amd the onset of beak heijzht v^elocitvi 


• 


Wpicrht and the onset of Deak heiizht velocity.; . 




ppak heiaht velocity and the aj?e at menarche; 


A 

*f • 


HpvpI nnment of secrondarv sexual characteristics and peak 






C 


OnQPt n-F mpnarche and the acauisition of reproductive com- 




petence; 


♦ 

6. 


Onset of puberty and the acquisition and re-establishment 




of a new level of operation of the hypothalamic pituitary 




glarid-gonadal axis;. . - ' i 




Onset of puberty^ and the acquisition of adult competence 


4 


in metabolic, respiratory, and circulatory functions. ^ 


r 


These are only some examples of established relationships; 


obvious ly> some of the relationships are better established than others. 


The obtaining -of usable data for any. physiological parameter will depend 


in good part on the reasonableness of the methodology used to obtain i 


them. 


It. has also been demonstrated in this chapter' tliat the inkho- 


dology of the analysis of datai may also be subject to some disagreement. 




The^large number of studies on the acquisition of reproductive 


competence is probably due in part to the fascination which the sexual 


• reproduction process holds £or/the human mind/ and also in part due to 


the landmark nature of the acquisition of this level of human existence, 


/ 


... ' ' ' ■ 

* ■ ' i i ' • ■■ 
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such a iaindmark si^rpasseii in its importance only by conception, biTth 

and death. In any event, the acquisition of reproductive potential is 

' ' ' ■ ' • . , 

the critical event of adolescence, and therefore it behooves all t,hose' 
who are associated with adolescence to be coghizant with this fact. 
Some may evei\^uggest that the basis of education' of the adotescents 
should be based on a "rite of passage" concept, in that adolescents' are 
passing from a condition of no reproductive capacity to a condition of 

full reproductive capacity, » . • ' 

The physiological data presented in. the earlier parts of this 
chapter are characterized by several obvious items that are or should , 
be of interest to educators and all others who are associated with the 
education of adolescents. F^rst, average individual physiological 
events show a wide range in response. For example, while the average 
chijpnological age of menarche is approximately 13 years,, the range of 
years over which menarche occurs is 10 thrpugh 16 chronological years ♦ 
Second, the relationships between physiolojiical events show a wide range 
of response. Consequently, while general trends can bse perceived 
Ce-g«* menarche occurs during the decrease phase of the adolescent 
growth spurt), hard and fast^ rules, or normative vaXues, are n^t easily 
spen. . Third, normative values, or physiological standards for adoles- 
cents generally are not very helpful, either in a predictive sense or 
in a clinical sense. This is so for many reasons: the methogplogy 
involved may be in question; chronological ages are more apt to be 
employed than physiological agesj expecta tions t h at data obtained Jfrom ~ 
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one subset of the adolescent population apply to the entire worldn/ 
wide adolescent population have been shown to be.unfoimded; lack of ■ 
continuing longitudinal studies obscures trend changes in adolescent ' 
populations. Fourth, there are few studies 'that interrelate physio- 
logical parameters with learning parameters, if indeed, any such inter- 
relations exist. And fifth^ secular trends in physiological events . 
have occiirred, and are still occurring. ^ * • 



JUL. ImpJlUacutLon ^ ^ ~~ ~ ~ 

A brief survey of the physiology of adolescents reveals that 
the area is relatively unexplored, except in 'a very few areas 'suSh as* " 
growth in height, growth in weight, and the , achievement of sexual . 
maturity. Secular changes in these items have betn observed for at 
least. 150 years. Average values for these adolescent physiological 
events ate presented,- as are the tim^ ranges over which, these pheno- 
mena occur. The various physiological events are m6re or less tightly • 
or loosely linked to each other-. Linkage of physiological events to 
acquisition -of intellectual powers in adolescents. has not been investi- 
gated; or if it has, has not been reported. From the rather sketchy 
data on adolescent physiolbgy, the following reconrniendations can be 
made: ' * v 

• ' > " *■ ■ ' , ■ • 

1. Boards qf Education shouiia establish Physiological Services 

• ■ ' ■ ' ■ ■ 1* ■ ^ 

whose function wpuld be the' monitoring of physiological para- 

* •' . * 

meteors, espocitilly those related to learning. Such monitoring 
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will require a staff physiologist who can sift tfte ye|: -torbe 
published literature for studies that relate physiological 
changes to the educational process. Present indications are 
that these studies will become more prevalent in years to come. 
•2. Curriculum innovations - should be made which will show the 
. adbliBScent boy or ^irl the relationship between his or her. 
present physiological life-style, and both, what has preceded 
it and what' will'^follow it. ThdSQ»^ho devise such curricula, 
must be aware that i)' adolescence is* a time of substantial 
change in physio logy ^and psychology and ii) that in the bio- 
logical §ense at least, each individual adolescent child is=.. , 
at any one instant" a wholly integrated human person; tha^ is,- 
, that . the individual adolescent is operating as art efficient 
biological machine within the limits of his/her evcrlutionary 
and environmental background, is accomplishing those bi<^logi-i 

cal events that it should be, and is, furthermore accomplish- 

'*. •'' c <* , ■ " 

• ing them in an Integrated manner. If this statement wete not 

. true, then no adolescent child would survive to maturity. 
3* Abweall, each- adolescent child must be treate4 as an* 
individualv which he or she most assuredly is. The ntmiber of 

\ physiological events associated with adolescence, the greut 
range in time over which these events occur, the great varia- 
tion in linkage between the multitude of physiologicar events 
in adolescents establishes that at the biological level at 
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least, each adolescem child is unique, and upiquely so at • 
each instant of his or her li^fe* 

4; If physio logic'ally or maturely homogenious classroom popu- 
lations are desired, classrooin grouping by chronological age 
is the eas iest method for obtaining this homogeneity, 

^5. To offset the -trauma and hazard of old methods of measur- 
ing organismic age, Forbes (1968) recoiMends the use of a - 
technical measuring body content through the use of scintill^- 
tion counter that measures the naturally occurring ""Radioscope 
potassium - 40" in the body. Since fatty tissue does not con- 
tain potassium, this measurement provides an estimate of the 
proportions of fat and lean tissue in -the body. Preliminary 

, laboratory tests, Forbes reports, !*^confirm trends in body com- 

, position". This. method, which is n on -traumatic and not hazar- 
dous, may give an ii^dex which is as reliable as the conven- 
tiona'l and hazardous X-ray techniques in use today. - 
*6. Special care must be made when grouping adolescents in 
physical education classes. Pitting physically immature ado- 
lescents in, contact sports^ is dangerous. One should be v 

, cautious not to impose severe limits on th^ immature ado- 
lescent because , of the possible distortion of self-image 
that such, limitation may create. ^ ' 

7. All teachers should receive appropriate training in 
human physiology.. The fpilowiTjg items cbncefning adolescent 



1 5 1 



ERLC 



GRQfi^TH . ANd OTHER PHYSIOLOGICAL ' LEVELS ^137 
AND EVENTS IN ADOLESCENTS 



physiology must be^ stressed: i) the acquisition of physical - 
and sexual maturity as the. basjis of adblesc^ce, ii) the changes 
involved, in the acquisition of physical and sexual maturity, 
and iii) the great variability in the timing of adolescence. 

» 8. All children should receive similar appropriate training. in 

_ , ■ . ... _ _ . __ - ^ ^ _ 

human physiology with the stress upon the 'same items as dis- 
cussed in number 7 above. 

9. Above all,- the uniqueness of every individual must be made 
apparent- to all children', their parents, and those who determine 
the thrust and direction of the educational progralm. 
10. The dissemination of informaition on these physidijp^ical 
phenomena, as .important as .they are, should not T>e considered 
sufficient in and of themselves. On 4 *day-to-day basis the . V . 
' adolescent will need opportianities to try out new ideas- as 

plausible liy|)otheses about himself.' He will need opportunities 

for interaction on a demand basis with highly quatlified adults. 

■'. ■ • ■ . ■ - ' ' ' ^ - - ' 

11^ The awareness, of rhythmical variations , in performance jand 

■* * . ■ > . ■■ ^' 

consciousness, at least for the majority o^ people, is ,of r.ele- 

vance in the daily application of the curriculum* Early morn'-. 

ingand late afternoon peaks should be utilized for their res - 

r pective purposes. . The ^ost-ltmch. dipV should be aypided, ais 

a rule, 'as a time of educational importance. Th^re niay also 

be other ar^as of relevance here which are/nat yet known. 
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Early Adolescent 
Cognitive FunctibnMg 
and Intellectual 
Growth J 



1. Introduction 

'\ I ' ^ . ' . ■ 

Historically, studies of adolescence have primarily focusjsed 
on a number of standard themes: adolescent identity crises, expres- 
sions of hedonism, strivings for independence; sexual discovery, and 
idealism-romanticism (iCohlberg and GilliganV 1972) . All of Jthese 
themes were subordinate to the major standard theme of adolescent 
marginality, adolescence as a period of time somewhere between child-* 
hood and adulthood, with the adolescent caught in crosscurrents pro- 
duced by a once seeing himself as a child and 'as an adult. Unfortu- 
nately, geiieral acceptance of this vi^ewpoint prevented serious scien- 
tific study and promoted a patent disregard of adolescence as % deve- 
lopmental ly vital anfi irapoir^tant stage in its own right. Few deVeldp- 
mental theorists since G. Stanley Hall (1916) have attended to the 
stage of adolescence as worthy of legitimate theoretical elaborati^dn 
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and research. . Only recently have the massive contributions s»f Piaget 
(Inhelder and Piaget, 1958) and Eriksen (1963) sparked .a significant 
rekindling , of interest in this developmental ei)och. 

. W}>ere research was pursued, it concentrated on the social- 
emotional * *sturm und drang " in adolescent behaviour and development, 
— e m ph as i 2 i ng a daiescent--s^exua-lir~s^€>ci^"l7— amir^^d^ — 
essentially none or merely minimal attention to cognitive functioning 
and development. Yet, remarkable and profound cognitive changes occur 
"^during adolescence, camouflaged by the more dramatic social -emotional 
transformations, but'closely intertwined with and possibly determining 
them (Elkind, 1968). ' 

' Early adolescence, principail/^tlTC age period between 12 and 
16,^15 witness toSmajorrycognitiye dpnges, elaborations and consolida- 
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tibn in cognitive processes and intellectual capacity. • The present, 
section of this document will endeavour to present a broadly descrip- 
tive profile of cognitiv^e functioning and intellectual capacities dur- 
ijig eatrly adolescence* The obj ective i^ naturally constrained by 
limitations of space, sacrificing in-depth explanation to a descriptive 
summarj^ review of currently available data encompassing tM ever- 
expanding area of early adolescent cognitive development and function- 
ing. Selective emphasis of prominent cognitive developmental issues ^ 
and phenomena will supersede the sensational and obsciire* Empirically 
supported observations rather than speculative contentions will serve • 
as a criterion for inclusion of particular discussion and exclusidii of 
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other. Where pos-sible, an atheoretical viewpoint will be maintained 

. ■ ' ■ ■ ' '1 . ' * 

since the major thrust is to identify and articulate early adolescent 

cognitive abilities and growth rather than to explain differences or 

elucidate causal factors. 

Basic issues in cognitive psychology anc^iuman cognitive deve- , 

l^pment-wer^^e-^ntjrr-e-44-^^ inc l u d ed wh^re re l evant, bu t — ^ — 

their treatment will necessarily be incomplete and dictated by the f 
limited focus on early adolescence. In effect, a portrait of (early 
adolescent cognitive functioning and development will be painted with 
a narrow brush. If human cognitive development and intellectual growth' 
can be likened to a film, complete with plot, a beginning and an* e^^, 
our presentation will consist of an edited strip. The obvious strength 
of this approach is that it brings into relief a critical developmental 
-span which may be (Dbscured within a broader portrait of development, . 
The obvious limitation is' less oi the richness and tangle so character- 
istic of;the full course 'of develoijment. • " 

''Cognition", "cognitive functioning", and "cognitive processes'! 
are terminological ly similar yet vague concepts* Their defiiiitional 
variants seem to depend on who useci the terms and for what purposes. • 
To facilitate a modicum of meaningfulness , Berlyne's, (1966) broad defi- 
nition of cognitive processes is deemed appropriate since it accounts, ' 
in some part or other, for many of .the specific topics entertained 
throughout the remainder of this section. He see§ "cdgnitive processes" 
as embodying all elementary and interactive processes whereby human 



ERIC 



early adolescent cognitive functioning 141 
And intellectual growto 



knowledge is acquired and maintained, principally the processes of. 
attention and perception, memory; problem solving and thought. To a 
limited degree, the present review will describe the developmental 
nature and role of -fehese processes during adolescence. 

Early adolescent cognitive development and intellectual func- 
tioning will be triangulated*, by analyses reflecting the approaches of 



three m^j or research and theoretical traditions. One such tjradition 
is represented by the monumental psychometric efforts of the mental 
test movement (Bayley, 1970). Aripther by the Genevan school, whichi 
emphasizes the qualitative and dynamic developmental intricacies and 
changes in dimensions. of thought CPiaget, 1950; Inhelder arid Piaget, 
1958). And a third point of departure is represented by the" recent, 
but prolific, outpouring of research into individual differences in 
cognitive processes, the topic of "cognitive styles" (Kagan ^and' Kegan , 
1970). ' , ' - . ^ 

The psychometrijcians" contributions to our understanding of 
adolescent cognitive growth and functioning was purely a byproduct, of 
their concern, for test development and; validation. SubstantiveMssues 
m cognitive processes were subordinate to measurement methodology and 
rigour. Creating and refining indicators of mental ability and Intel- 4^ 
lectual growt^iJ the standardized IQ test, tests of primary mental 
abilities, and the like, the psychometricians left an artifactual • 
legacy of statistical, normative describers of adolescent thinking 
capacity and intellectual growth. In addition to (Quantitative / 
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description of intellectual growth spanning human development includ- 
ing the adolescent years, they have gathered data bearing on the v 
relative constancy of intellectual capacities as a function of age,— 
the differentiation of mental abilities, the ijnpact of sex and other 
demographic chaTacteristics on intellectual development, as well as 
cross-generational, cross-cultural differences in intelUgerice. The 
heuristic and practical .import of their observay|:ions for understand- 
ing adolescent cognitive capacities and for predicting achievement 

and behaviour will be subject to review. - 

V . f ' 

Even though one recognizes the importance of the psychometric 

view of intellectual development and capax:ity,-a study of the contribu- 
tions of the psjjchqmetricians shows that their methodological-quanti- 
tative focus fails to capture the profound qualitative transformations ^ 
occurring in thought during early adolescence.. What static .measurement ' 
of intellectual capacity obscured was the uniquely adoles'cent emergence 
of formal operational thought (Piaget, 1950). Working within the con- 
" text of a wide-ranging theory of cognitive development and utilizing 
data gathered for over a half- century, the Genevan school's view of 
adolescent cognitive functioning attacks questions of growth in abstract 
' formulations and logical thinking, evolvement of thought about one*s 

thinking, capacity to divorce a subjective view of phenomena from 
objective views, and the expansron of adolescent perceptions of time ^ 
and space. A rich 'tapestry of abstract thinking and cojiceptualizing 
is woven during the adolescent years which sets the stage for mature 
adult cognitiofi. * 

ERJC , - 
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An appreciation of both thi3 quantitative and the qualitative 
approaches is necessary to structure a whole and valid profile of ado- 
lescent^cognitive functioniifig (Elkind, 1968; McCandless, 1970), Where 
the quantitative ""orientation is decidedly psychometric, directed toward 
statistical dc^scriptors of adolescent leamii^ capacities and mental 
organization, tho qualitative approach -is oriented toward exposing sub- 
stantive transformations in thought, the dynamics af cognition. Where 
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the quantitative view emphasizes IQ, mental abilities, and other quanti- 
fiable and static entities, the qualitative view presents data circum- 
scril^ing the flux'^and process characteristipf^pf thought ♦ Where the 
former controls motivational, perceptual and r other variations to purify 
its measures of ability, the latter £tftempts to synthesize and stress 
their contribution to thought processes. Where the quantitative view 
is centring on what Cattell (1941) and Hem (1968) ref^r to as 
"crystallized intelligence", which seems t6 be functionaliy related to 
environmental arrangements in children's learning, or due to formal 
edupational intervention, the qualitative orientation emphasizes 

"fluid intelligence", cognitive functioning which seems. to develop with, 

' ,"' , ■ ^ ■ 

minimal cultural intervention. Where the psychometricians* importance 

in our understanding of adolescent cognitive functioning seems to have 

reached a saturation point, or at best, a plateau, the influence of 

the cognitive-developmentalist is of increasing importance as evidenced 

by the growing numbers of students of child development attracted to 

research in the Genevan school mold. , 
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While both the quantitative a'nd qualitative approach to Itudy 
of adolescent cognitive functioning have. sought broadj normative des- 
cription of: the substance and development of thought > they neglect to 
deal with' individual differences in thinking and problem solving. A 
small but vocal group of cognitive psychologists have attached them- 
'^selves to research designed to identify and elaborate a variety of 
— "styles^vhe r e by ind ividu als pro c es s in forma^-ion-^Mess ick, 1970) . 
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De- emphasizing cognitive abilities, though acknowledging their impor- 
tance in cognition,' they give greater weight td individual variations 
in "the manner and form of cognition" (Kegan, 1971). Their emphasis 
serves as a bridge between the behavioural dimensions of cognition and 
motivation, adding substantially to our understanding of cognitive 
functioning* Since the past decade has seen a tremendous upsurge in 
the identification smd elaboration of many cognitive styles, man^y lack- 
Ing significant replicatory verification, we will limit our discussion 
to two of the more prominently researched and validated individual dif- 
ferences in information-processing, ref Idctivity-impulsivity and field J 
dependence-independence . 

2. Quantitative Aspects of Cognitive Development 
Durinjg Early Adolescence 

> ■ 

I. Bcult Stmcjtwial UdM o'^ lyuteZUgzmz 

Within the intricate matrix of human development; intelligence 

. ' . • ■. 

serves as an influential mediator, interacting in complex ways with 
other developmental factors to facilitate, condition, and modify patterns 
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of developmental organization and change (McCandless and Evans,- 1973), 
Intelligence varies in definition from the patently operational "intel- 
ligence is what intelligence tests measure", to 'the sublime ".. .intel- 
lectual capacities based on central processes hierarchically arranged 
within the intrinsic portions of the cerebrum. (processes) approxi- 
mately analogous to the strategies for information^ processing and 
action with which electronic computers are programmed" (Hunt, 1961). 

.. ^ ^ . _ ^ _ . : 

A definition suitable for discussion, of adolescent intellectual func- 
tioning would identify intelligence as a learning aptitude closely 
allied with abilities to formulate abstract higher order concepts and 
to solve problems. * / 

A number of basic structural views of intelligence have been 
formulated over the past half -century priT\pipally by psychoioetricians 
interested in the creation and development of tests for mental ability. 
Where some, such as Spearman (1923), consider intelligence a general 
and unitary capacity, others describe the structure of intelligence as 
a composite of many different abilities (Thurstone, lp38) , while^stili 
another group considers intelligence as that which is limited by the 
number of tests constructed to measure. discrete mental skills sampled 
from the vast pool of specific human abilities (Guilford, 1966;. 
Thomson, 1952). / . * 

Spearman*s (1923) theory pf intellectual structure is based 
on a personally developed factor analysis of the then available mental . 
test data. According to. his observations, relationships between 
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various measures of mental ability can accounted for in terms of a 

- - ^> 

'•general intelligence" factor which he l^ibels fax^tor g. However, per 

. *• 

formance on aHy given task^ not entire iy:/a function of g, but invol- ^ 
ves additional factors. Given, say, a mathematical reasoning task, 
performance would-be" dete^^bied by the infl^uence of g - sj, while per- 
formance on a verbal reasoning task would b^ determined by the influence 
of g - S2. Correlation between both tests can be attributed to the ' " 
coiranon influence of the g factor, while absence of a perfect correlation 
is accouitte^ for in terms of the independent. ^nd unrelated s factors . 
specific to each task. 

Reacting to what he considered oversimplification in citing 
^intelligence as a unit>ry capacity, ThUrstone (1938| formulated a multi- 
fa^qtor description of intellectual structure base,d on his factor ana- 
lytic procedure which identified i;even primary mental abilities: ^ 
number, word, fluency, ^rbafr r^soning, memory, reasoning, spatial ^ 
'^eas^ings an^' perceptual speed. He Revised tests which ostensibly 
measured variability in eaqh factor. These test\; are known as the 
Thurstone Primary Mental Abilities tests CPM/V) . They .demonstrate 

f -. ■• ' • ' ' - ■ \ ■ : ' 

Varying degrees of relationship among each other, unintentionally sup- 
porting the bperation of a general Intel ligenc^f actor ^ yet presence 
of somewhat higher correlations among different subsets of these seven 
tests indicates suppott far a group factor theory. 

Finally, tKe sampling .c<^nceif,|:ion of intelligence is compatible 
with data presented in support of they other views. However, rather 

* ■ , I 



ERIC 



EARLY ADOLESCENT COGNITIVE FUNCTIONING 147 
AND INTELLECTUAL GROWTH 



than proposing a distinct and limited array of factors aqcouiiting for' 



test performance, this position wduW equate intelligerrce to all speci- 
fic abilities ref lect^d^ in any given test. It maintains that group 

factors, are artificial, fictional constructs of intellectual structure, 

"'"*■«■■■'■' 

created as an explanation for the common. testing artifact, of* overlap 
' in pjarticular discrete mental abilities measured by various instru- 
ments. A logical conclusion of this approach,, evident ctirxently in 

■J • - ■ 

the work of Guilford (1966) is the unimpeded generation of as many 
mental abilities as there are tests "which overlap in th^ir sampling of' 
specific abilities. ' - " « 

These three positions have implicat:i^6ns for the interpretation 
of empirical data^ gathered to assess the developmental regularities- 
and variations in intellectual capacities. They wereiiecessarily 
.revievfed %o provide a sound framfewark for unSisrstanding the quantita- 
tive dimensions, of adolescent cognitive functioning and development. 

Since the ifiajority of descriptive studies reviewed in the fol- 
lowing sections rely on measured intelligence as a principal dependent, 
variable and descriptor of adolescent cognitive capacity, a brief 

,^t^view of methodology in intelligence testing is** indicated. ^ 

• • '''' •■" \ ' *- ■ " . * ' ^ 

the chief dilemma posed in drawing general conclusions aUbout 

the course of intellectual development, differentiation ^f^ittentdi 

ability as well as IQ constancy, is the extraneous impact of differen- 

, ces in measurement* dictated by the test-taking abilities, of children ^ 
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and adolfescenfs. While tests of mental ability, in chj.ldhood are indi- 

♦ 

vidually administered and less likely to demand verbal performaace, the 
adolescen^^'s ability to inhibit distractability, use. a pencil, and 
restJond to verbal instructions justifies the use. of grbtip intelligence 
testing as a convenient and' economical means' of gaining' evidence into 
his relative intellectual status. Quite obviously, the adolescent with .< 
reading' problems or who does not speak the language of the test well, 
will v^-n^ pnorl yl ■ In addition, p'articular personality' features may 



interfere with a valid interpretation of infellectual' capacity based ^ 
on l:est results. For example, Yamamotb and'DayiS C1966)- tested approxi- 
mately 500 studetits in fourth, seventh, tenth, an^ twelfth- grades at,'a 
large suburban American'itiidwestern school on the Task Anxie ty Scale for 
Children (Hill and Sarason,' 1966) and the Kuhimann=-Anders.on Gr oup Test 

■ ' - ■ ■ * 4 

of Intelligence; . Overall,' 'the intelligence, test scores favoured the 
low anxious group by 8^0 jspints-, while at the twelfth- grade level the 
low anxious. group outscored the high anxplous group by 16.4 'points. The 
authors speculated that the stronger differences in the twelfth- grade 
reflect the deleterious' effect of anticipating graduation college , 
entrance: * Measures of iftotivation, coupled with intelligence scores, 
'have also led to^more, efficient prediction of achievement anong ado- ■ 
Xescent groups CHaltznian aijtf Brown, 1968; <r Khan, 1969) • - 

Fadtors compdicating valid interpretation of intellectual ; 
growth curves include between-te^st variations of t est -item* content, 
the use of differential measurement units*, test discriininability„a$ ^ 
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well as the often limited cei^ling of different intelligence' tests. 
These difficulties are aggravated by the distinctive construction pf 
tests administered to varying age groujSis. Before^ inteljectustl growtht ^ ' 
curves ca^x be described using*^ these data, they must be transposed into 
comparable units, a procedure fraught with no sm,all perils -for inter- 
pretation (Bayley, 19.55) . . ^ * ^ 
J The interested reader 'can judge the diversity of intelligence 

test types and their different versions, by referral to the SiytK MeTn- 

— — ^ — ^ ^^-^ ^ — ' ^ — ^ — 

tal Measurement Yearbook (fiuros, 1965) which reviews dyfer a 100 dif- • 

ferent intelligence^ measuring ii>struments» -The clas,sificeition' is age- 

•graded and typed according to furfction. ^Recently Johnson and Bpm- 

^ ' . ' \ ' • . " ■ ^ . ^ ' 
thjarito . (1971) produced a iike-minde.d review entitled Test's and MteasuH' ^ , 

ment in Child Development; A Handbook , -which provides an eiXc'ellenl: 

coverage of more cOTtSfiftporaneous S^ttainmertlts iri tliis area of pe*sonality . 

m^surement^ ^ . ^ ^ . * 

-'y: ■ ■■■■ .--v. ■ ■ . ■ ■ ' ' - " '\ • • 

'Age trends in intellectual growth have constufied a subs\tantial 
proportion of thte.iriental te&t movement's energies. Mix le the psycho- . 

metrician's p3?incipal emphasis^ dictated a^concem with intellectual^ * 

• * ^ ' * * . . ^ ' ' ' * * • ■ * 

growth rates over the entire developmental Span, of necessity/ firtdr-- . 
ings bearing, on* developments during late childhood and early adolescence 
iVer0 generated • In general, the fevid^nce supports the' almost axiomatic 

< ' ^ : ^ ' . - - , . / •■ 

expectatioiT t^at intelligence increases through childhoofct^aiid earljr 
adolescence,, wi|fi older children; on the avera'ge^ more* int^lectually 
capab.le than yotiftgef. 
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' • * ' ' ' ■ ■ . 

* Twp major methodological approaches peculiar to developmental 

studies have generated data useful in* mapping the "^course of intellec- 
tual growth. While their overall observations are generally similar, • . 
idiosyncratic methodological differen^ces yield specific and distinct ' \ r 
conclusions regarding the course of mental growth. / . , 



The longitudinal approach utilizes periodic sampling and test- 
ing of the same group'^f subjects over a given interval of time. The 
epitome of this approach is represented by the Calif prnia> Growth 
Studies (Bayley, 1951) which charted 'intellectual development over the 
life span. Bayley (1955) maintained continuous coritiact. with subjects 
.from birth through middle-age, noting that intelligence increased 
through 26 years of age, when it levelled off and remained constant 
through age 36, the terminal age for the" piirposes of her study. More 
specifically relevant to our concern with adolescence, Bayley (1949) 
points out that intellectual growth during late childhood and ejarly 
adolescence is negatively accelerated, reflected by relatively smaller 
increments in intellectual growth with each passing yeaj. McCandXess. 
(1-967) reviewing the literature charting age-trends in intellectual 
growth also, notes that the pattern of growth following approximately 
lOi years of age is characterized by a progressively slower rate.. 
While some invektigators report a slight *rever sal in the rate of negi- 
tive acceleration during the p^rieadplescent period (Freeman and Flpry, 
1937; Terman and Merrill, 1037; Wechsler, 1950) , and njake an Vttempty 
to relate it to the occurrence of tlie physical growth spurt, - 
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intellectual growth appears to be continuous and even rather than 
sporadic and discontinuous. 

.Cross-sectional cohort studies of intellectual growth'are typi- 
fied by the research of Jones and Conrad (1933), who administered the 
Army Alpha Intelligence Test to 1,191 subjects' ranging in age from 10 
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to 59. Their results^revealed a rapid increase in mental growth through 
age sixteen, followed by a considerable retrenchment in growth rate. 
At twenty-one, a down war $i trend in the rate of growth was established. 
Shock (1951) in a sim:^lar* study has generally validated their findings: 
Zubek and Solberg (1954) \ontend that adolescence represents a 
period of pe^k efficiency (for mos't mental functioning. Test of intelli- 
gence as well as achievement and aptitude tests which require speed, 

. • ■ . ■ ■ ■ 1 ■ 

concentration and the maintenance of attention are ideally suited for 

this age group. Performance on such tests shows a rapid deterioration 
thereafter. Power tests show least deterioration in performance and 
do occasionally demonstrate increased proficiency with age, particu- 
larly tests of vocabulary and general information. 

More recently, Schaie and Strother (1968) have levelled a 

' ■ ^ ... •, ■ ■ . 

persuasive argtnnent critical of the substantive observations regarding 

. ■ ^ • ' I 
intellectual growth generated by a cross-sectional cohort method, typi- 
fied by the Jones and Conrad (1933) study. They suggest that numerous 
uncontrolled factors,,^ such as generational differences in educational 
attainment, and pther socio-hist@rical variations, provide an invalid 
de,scri^tion of (cognitive growth. In support of their argument, Schaie 
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and Strother selected, a stratified.random sample of 50 subjects from 
every fifth-year level between the- ages of 20 and 70. Each subsaitiple 
was administered both a test of Primary Mental Abilities (PMA) and a 
Test of Behavioral Rigidity separated by a ^^even-year interval. Ana- 
lyzing the results by way of a cross-sectional approach and projecting 



curves of inteilectual functioning using the seven-year longitudinal 
data, they note marked discrepancies in the course of mental growth 
generated by these two appfroaches. Overall, the curve for individual 
longitudinal growth remained steady , increased for a longer span of 
time, and fell less sharply than the curve based oil cross-sectional 
cohort comparisons. ^ 

While their results were gathered using a sample beyond the age 
limits describing adolescence, a.general implication would be that ' 
these d"ifferential methodological approaches applied to adolescent popu- 
lations such as in the California Growth Studies anjl the Jones and Con- 
rad Cross-sectional study present somewhat different views of adoles- 
cent cognitive growth. ' ' 

' Green (1969) conducted an essentially similar research eva/ua- 
tion of the differential intellectual growth curves generated by the 
two approaches using Puerto Ri can subjects to whom a Spanish language 
version of the- Wechsler Adult Intelligence Scale (WAIS) was adminis- 
tered. The full scale scores for his subjects indicated a continuous 
rise' from age sixteen through age 40, not reaching some terminal asymp- 
tote at age twenty-one as Jones and Conrad (1933) had suggested on t^e 
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basis of their cross-sectional datai. 

' . ■ ■ 

■ . * ■ 

Iv^ Id Con&tancy 

To what degree is adolescent IQ stable and unchanging? Do 
children maintai^ essentially the same relative status within their 
age group a^ they grow older? WhiLe related to earlier discussion of 



intellectual growth rate during adolescence, these questions focus 
more on individual developmental variability in intelligence than on 
normative characterization of adolescent intellectual growth. If eiApi- 
rical data can be mustered which support maintenance of the same rela- ' 
tive status in intellectual functioning with increasing age, then IQ 
can be assumed a relatively reliable indicator of mental ability at 
given age levels aijid of predictive rvalue for later developmental periods 

. (Ausubel >and Sullivan, 1970). 

Usually, studies designed to establish the stability of IQ over 
time test and retest the same* children at different age levels, assess- 
ing the strength o£ relationship between obtained IQ scores on the sepa- 

"rate occasions. High correlations are interpreted as evidence of IQ 
constancy while low correlations indicate instalbility. Studies which 
rely on the intercorrelation of scores obtained by way of different 
test types, jsay a measui^ of pre-schopl intelligence and performance on 
the WAIS yield relatively-obwer indices of^IQ constancy (Bayley,1955) , 
than a procedure utilizing -roe same measuring instrui|fient applied tp the 
same group 'on two separate occasions.' Absence of a universally applic- 



\ 



able meastpre of intelligence, validly indexing IQ over] broad developmental 
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spartSy limits firm conclusions absolutely verifying or contradicting 
the concept of stable IQ. Pinneau (1961) cites that current evidence . 
supporting IQ constancy is mixed and inconclusive, owing partly to 
methodological approaches and test differences used at various ages. 

At best, the mental measurement truism that the older the 

child when initi ally tes t ed, the sho r ter t he time interva l bet\9een ^ 

initial and subsequent testing, then the greater the predictive accu- 
racy of the initial test, generally applies to the body "Sf research on 
IQ stability (Anderson, 1939; Bayley, 1940; Bradway and Thompson, 1962; 
Honzik et aj . , 1948; Meyer, 1960). 

General observations such as Bayley* s (1949, 1968) indicate 
intelligence test scores acquire sufficient stability to serve as use- 
ful predictors only when children reach school age.^; Honzik et^al . 
(1948), who tested their sample as pre-schoolers, in elementary gracPes, 
and as adolescents, found support for increasing stabilization of intel- 
ligence with increasing age. While individual fluctuations in IQ were 
quite common, children retained essentially the same relative status 
within their age group. ' ^ 

Testing lower middle-class children at the eighthiand eleventh- 
grade levels over a three and a half year interval, Mayer (1960) found 
overall Primary Mental Abilities Tests (PMA) correlated .82 over the 
two 9ccasions, with word fluency demonstrating least stability. 

Bradway and Thompson (1962) correlated scores on , the Binet and 
WAIS for their sajnple of adults with their pre-school and adolescenGe 
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intelligence scores. While pre-school , intelligence scores correlated 
.59 witb the Binet and *64 with the WAIS , measures of adolescent intel- 
ligence correlated .83 with both tests. Seemingly, adolescent IQ 
serves as a relatively sound predictor of adult intelligence, but it 
should be added, a significant amount of variability at later age is 
left unaccounted for. In the case of Bradwgy.and Thompson's study, 
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35 per cent of .adult intellectual status cannot be predicted using J 
adolescent intelligence scores. 

Using test scores obtained 'on the WISC (Wechsler Intelligence 
Scale for Children) for 173 normal five through thirteen-year-olds 
on three occasions separated by yearly injtervals, Klonoff (1972) dis- 
covered only one statistically significant difference in eighteen 
between-year comparisons of mean full IQ. Of the nine possible between- • 
two-year comparisons, only two differences emerged as ,signif icant . 
Strength of the correlations increased with advancing age, with greater iu 
instability demonstrated by the y^mgeT^,sr&n{ple\ thB.n the older. Compar- 
ing low IQ subjects to their high IQ counterparts failed to yield any 
consistent trends in IQ change patterns. Analysis of the relationship ^ 
between' magnitudes of correlations and the interval between test period/ ^ 
demonstrated a perfect inverse relationship* 

WJiereas overall IQ indices demonstrate increasing consistency 
with advancing age, tpests 4esigned to tap component mental abilities, / 
e.g., Thurstone^s PMA , reflect little stability through the fourth- 

' • ' ' ' N ■ ■ ' ' 

grade. Bennett and Doppelt (1951) and Meyer (1960) ^ffer evidence that 
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such component factor, tests of intelligence only acquire sufficient 
stability to forecast adult aptitudes during tKe eighth- grade for boys, 
with lower stability indicated for girls (Meyer and Bendig, 1961). 

If one thinks in terms of broad categories of measured intelli- 
gence such as low, moderate and high IQ, Elkind (1968) notes that 
stability of IQ has been largely demonstrated. However, use of abso- 
lute scores reduceT^edT^ ^ 
changes do take place, particularly among those who score within the 
middle ranges of standard IQ test. Most observers make sufficient 
error in prediction to accept the unequivocality of IQ constancy with 
age. . 

u. Vlii2A2,YiUccUon OjJ l\(LYital AbUUtlz^ VuAA.ng Adolescence 

A questj^n fundamental to and anticipated by our earlier expo- 
sition of structural theories of intelligence is whether intellectual 
structure changes with age. In effect, the question addressed itself 
to differential evolvement of special mental abilities, and at one 
level can be translated into the charge that intellectual ^structure is 
transformed from a Spearman -lik^e model of intelligence characterizing 
younger children ito a Thur^tone-like model characteristic of older * 
children and adults. In sum, the differentiation hypothesis states 
that mental abilities proliferate and become specialized with-age* 

Burt (1962/1921) reviews factor-analytic data distinguishing 
- the relative contributions of general intelligence factors and speci- 
fic mental ability factors (Spearman's g and s factors)\to test 
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performance on tasks involving mathematical abilities, verbal abili- 
ties, and manual facility. His 'Ifindings generally support the dif- 
ferentiation hypothesis since older school children and college stu- 
dents exhibited a more pronounced use of s factors than did younger 
children. It appears that as age increased, the importance of the g 
factor decreased in intellectual performance. . ^ 

~~ : In his studies of nine, twelve, and fifteen-year-old children, 
Garrett (1946) administered an array of tests designed to measure 
retention, verbal and numerical reasoning ability. He discovered 
significant drops in the importance of , the general intelligence factor 
between the extremest age groups. Where for the r)ine-year-old boys 
the g factor was involved .31 in accounting for performance variabi- 
lity over the three test$, it dropped to .12 for the fifteen-year-olds. 
For girls, the respective drops from age nine to fifteen was ,31 to 
.19. \ : ^ 

Sampling eight through eighteen-year-old subjects. Freeman and 
Flory (1937) discovered differential growth rates on each of four 
scales: Vocabulary , Analogies ^ Completions , and Opposites (VACO)* 
Later conversion of -iihese scores to standard deviation units' by Con- 
rad. Freeman, and Jones (1944) revealed that the period between ten 
and sixteen was characterized by greatest growth rates for Completions , 
second for Opposites , third for Vocabulary , and least for Analogies * 

Numerous studies by the creator of the PMA have also demon- 
strated progressive differentiation of mental abilities with ^creasing 
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age (Thurstone, 1938; Jhurstone and Thurstone, 1946). For example, 

Thurstone and Thurstone (1941) identified six primary mental abilities 

among kindergarten children, . seven among seventh-grade children, and 

nine such factors among college students. Others (Heinonen, 19.63; 

tjung, 1965; Werdelin, 1966) using factor-analytic methods report 

demonstrable differentiation of intellectual abilities. ' 

v 

During pre adol escence and ad ol escence ^ vocabular y, general 



I 



reasoning, and arithmetical ability ^reach asymptotic levels of develop- 
ment- (Conrad, et . al . , 1944; Garrett, - et al . , 1935), with vocabulary 
growth and ability to understand sentence structure growing at a more 
rapid rate than general reasoning abili>t^i:-^Conrad, 1944). 

In general, the differentiation hypothesis appears to hold up 
rather well to empirical test. However, it has been somewhat discred- ✓ 
ited by observations of increasing integration of intellectual func- 
ti|.oning with advancing age (Cohen, 1959; Cropley, 1964; Ljung, 1965). 
Cbhen tested children aged seven/, ten, and thirteen with the Wechsler 
Intelligence Test for Children (WISC) and compared their performance 
to six-year-olds. Comparisons did not yield -a^iy significant changes 
with age supporting the differentiation hypothesis. Both children and 
adujlts exhibit the same factors in intellectual functioning, with 
adults demonstrating more of the general intelligence factor than child- * 
ren. Cropley' s (1964) research with ten and twelve-year-olds using 
the WISC found equivalent factor structures with an increasing tendency . / 
toward integration with advancing years. Ljung (1965) suggests that 



173 



.^..w^-L^*.;..M ............. 



■ I 



' • EARLY ADOLESCENT COGNITIVE FUNCTIONING 159 
• AND- INTELLECTUAL GROIVTH 

integration increases not only between- the various compSnent ali^lities 
defining intelligence, but "also occurs within the various abilities. ' 

A. recent factor analysis y)f the SRA's PMA test scores for three 
age_ groups: gra:de 7 to 8, 9 to ip, and 11 to 12 children revealed that 
organizational paltems characteristic of adult intelligence emerged 
prior to early adolescence (Fitzgerald, Nesselroads, and Elites , 1973) . 
At temp ts to r esolv e the 'differentiation-integration controversy 



/ in cognitive development are represented in the work of Green and Ber- 
kowitz (1964) and Burt (1954) , who recommend a more careful analysis 
of the possibility that' cognitive development follows a pattern of ' ' 
generality in early childhood and during elementary school years, 
acquiring gr^eater -specificity during the preadolesceijt and adolescent 
years, followed by a period of consolidation and integration of speci- 
'fie abilfties during .late adolescence and young ^jlulthood. 

At present, with regard to the differentiation hypothesis, the 
overall evidence appears to. support a position of increasing differen- 
tiation of cognitive abilities from early infancy tHrough early .ado- 
lescence. The increase seems to be less due to education and mOre 
clearly maturational in nature, a contention which would be in keeping 
■ with the Piagetian view of cognitive development Cinhelder and JPiaget, 
1958) . 



Since 1^ is beyond the scope Of this paper itQ trace the entire 
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literature addressed to sources of variability in intelligence, such 
as sex and socio-economic factors , these will be examined selectively.. 

Studies of 'sex" differences in overall intellig@i^ce.?among add- 
lescerits demonstrate little^ln the way of advantage « for ejt^er males 
or females (TexTnan and Tyler, 1954). This observation is not parti- 
cularly surprising, since construction of tests indexing general 
intelligence includes a deliberate^ strategy to eliminate items with 
specific content favouring either one or the other sex. Consequently, 

absence of a sex difference in tests of general intelligence is prob- 

- ^ If 

a 

ably witness to successful implementation of this strategy. 

Analysis of component mental abilities, however, reveals the 
emergence of sex-related patterns in performance. Where boys are more 
likely to attain higher-scores on quantitative and spatial tasks, 
girls excel on tasks which contain a strong verbal' component (Havig- 
hurst and Breese, 1967). Bayley (1968), whose California Growth 
^ Studies have been reviewed earlier, flound that .16-year-old females 
exhibited clear superiority on WAIS subscales and scored. highly on 
verbal factors, whereas males scores higher bn spatial and arithmetic 

. tasks, . 

Differences in particular "primary mental abilities"^ have led 
Hen^fk (1963) to. hypothesize differential growtH rates in intelligence 

' between sexes. Bruner and Olver (1963) studying categorizing ability 
in school-age children, observed that girls were superior to boys 
through the sixth-grad^', where their advantage diminished.^ In a 
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Study of gifted children, males 'were better able than females to retain 
high intellectual status (Terman and Oden, 1949), vjlikewise, males are 
fflore often IQ gainers than females from adolescence to adulthood . ^ 
(Bradway and Thompson, 1962). 

Elkind (1961a) found prominent sex diff^renceis in the develop-^ 
ment of quan^ty concepts, when examining his sample of. high school and. 
college-age subjects, whereas these differences did not appear in a 
sample uf elementa r y school childr em ~&o nsist ent- ^ith Elkind 's obser - — 
nation, Terman tod Tyler (1954) reviewing the literature ofi sex dif- 
ferences to that time, found adolescent boys to be more facile^ in 
scientific and mathematical achievement tasks, while girls maintained . 
superiority on verbal tasks, ' , 



Emergent sex differences in component mental abilities during* 
adolescence reflects the impact of socio-cultural sex-typing of interests , 

rather than true differences , in mental capacity. The nature of the 

t , ' ■ • ■ ^ * 

affectional relationship between pai?ents and child appears to' be a key 

moderating variable in childrens' IQ. Hen2ik (1967)' reports strong 

correlations between parent and child's IQ^when paren,tal ability was 

high,, where prominent displays of maternal concern wqre Evident,, and 

when both parents were concerned with thieir chijd^s achiLevement^ , 

Other .studies have found that^^male IQ was* positively corrislated with ^ . 

■ ' ■ * ■ ■ ' '..*.• 

early maternal* affection^Bing, 1963; Barley and Schaefer/ 1965j . „• 
Bayley, 1965) • \ v . ' > 



Ross and Palmer (1970) in an extensivq examination of data 
pooled from five major developmental studies o£ child development 
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assessed factors which gave rise to intellectual 'change , whether to 



raise, maintain; or. lower IQ. Intelligence test scoi'e results' were 
available cJn the research subjects when they were 6,. 17-years-f 
old. Some subjects were bom as early as i921,' others as late a* IQSll;.. : 
Gains were most evident in the case of girls with brothers, boys with 
much older brothers or sisters, and ;fi-pt-bbrn children. While Boys ^ 

. from broken homes gained less than boys from intact homes, girls were 
un affected by this factor. ~Th>:£€>ugh^s g 1^ social ^st atus a nd TQ gain 
exhibited a strong positive correlation, the greater the gain the 
higher the status. From^then op through age seventeen* social cl^ss 
was not implicated as a factor in :IQ gaip. In a general manner-, the ^ 
relationships between IQ gain and the other factors-were.more consis- 

*tent, sharper-, and stronger in magnitude -for boys than foj girls. It 
would appear from this study results that intellectual competence is 
mofe%highly valued for "boys and men thart it is for girls and women. 
The social forges which, produce this diYfereritiation in sexual per- 
formance probably take effect; during the early adolescent years. 
Hopefully^ /current x:iiltural trends, womens • liberation notwithstand- 
ing, will-balance out the differential seitual emphasis on intellectual 
competence. \ ■ , . ' " ' > 

uU. 'QjMnUtaUvt ^6pzQt!> EoAJty* Adole^a&yvt CognM^vz FanetioiUng; ■ 
■ "ImpUaatioM io^ l^iuab^onatZ ?Kat^ , : • ■ 

• ThW psychometricians have provi^ded an invaluable .view b£ ado- \-\ 
i^lescent cognitive growth and intellectual Capacity. Their data reflect. 
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interest- in* the, me^^d^o^^^ testing^/ vith subsfaritlvf: intel- 

l^ectual functioniij[g 'in adc^lei^ence . 

-m&nt emphasis ; "Nevertheles.s , the descfiptipn <jf adt>lescejit cognitive 

■• ' ■ V* . • « ' • •■ 

^\g!towth in-**ci3iystallized** intelligence is-clfcar; IVhile dramatic/physab- 

' „ ^ ^. ■■■ • .-^ ' . " ^ ■ ' . - ' ^ --U. 

logrcal changes take place during- t^e early adolescent years, intel- 

^ ' ' / ' ■ . :■ • • • '• " ■ ' 

lectual capacity se^ms to be' little disturbed* '^search using IQ 

* , • ^ - . ~ *■ •• . 

tests-and mental age indicators, find adolescence a-period of negative. 

acceleration' in- intellectugil growth. Consblidat-Pon of mentsil ability 



and a paral'jlel increase in specific mental capacities is noj:ed during ' 

this age period. Intra-individuaX variation- in intelligence ovfer time, 

• • ^ ^ " ' - / . ^ ^ ^ 

the 'question Of IQ stability cannpt be af\swered without some ^q^uivo- 

cation. While relative intelTectu^l status appea1*s 1;o change little 

over time, there ajfje j^rominent yariations in measured in^tefligence 

whichv preclude a firm statement in support^ of IQ stfabijization With 

age, Di'btinctiVQ mptivational and' SopJaJ*^ fact;grs app^Jtr to weigh 



heavily in IQ variability., /Until less* fragile ind'icgfors are corf- ]; 

/^striicted, which^span longer periods qf d9Velopfnent, *this ques^tion wilJ 

remain unresolved. . Sex difference's in/ adolescent cognitive capacity 

■ ' ■» ' ' * ' , * ^ . • I- >^ * ' . ' 

appear when a Thur stone- like model of the structufe 'of intelligence • .p 

is assumed. Bpys are better able to perform on' tests requiring utir* ^ 

ligation 6f qualitative-. and scientific concepts, whi 16 girls are ^ 

general!)^ sijjperior on tasks requiring verbal perfdtiJianco. • * ' 

The quantitative description of adolescent cognitive function- 

ing and development can be viewed as a jagged perimeter to a partially „ 

I ' ■ k . \ - . . ■ ' 

■*•'.*■•* ' ■ . . ■ ' ' 

. 178 , ■ - : ■ 
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charted geographic area. While it contiributes- to liroad normative 
description of intellectual capacities relative to age mates, it is a 
map" that fails to record the dynamics and* flux of the continent's 
interior. To come closer to the foliage and rivers of this region we 
have to consult another perspective. 



The educational utility of a psychometric view has been demon- 



strated On m^ occasions. When we examine its servicea^iTityTn pre- 
diction of academic achievemen-t (provided the achievement is tested in 
practically the same terms , and with similar items, as these used in 
testing intelligeVice), its abuses are also clearly ^videntv At times, 
it has been erip^^wed to rationalize-^educational failure.' Rather than 
examining \thei^ methods of instruction when performance of a learner 
is stibstandard, the first place the educatoi:;^ will look at is the 
student's record > the IQ scores in parti cularV If his index is low, 
then "the^ conclusion is clear, the fault was his.. If his index is 
high, the method^ of instruction still remain saci^sanct, since he ^ 
clearly is an "underachiever", a personal motpLvatipnal failur^. Employ- 
ment of numbers in this fashion was neyer intended by the originators 
of the testing instruments. 

* ■• , . " ^ . . ■• / :l . .■ ' ,■ . ■ • ■ ■ ; . ' • 

- 5- Qualita^tive Aspects of Gognitive Fuilptioning 

^ ' During Early Adolescence . ; \ 



studies of intelligence and intellectual /growth rates with 
attendant corollary question^ of, IQ constancy , differentiation of men- * 
tal abilities, and factors influencing intellectual achieyerae'ht provide 
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a basic, yet limited view of adolescent cognitive functioning and 
development. Though th^ mental testing approach' has value in provid- 
ing tentative nu^ierical descriptors of adolescent intellectual growth, 
by its V6^y: riature it precludes, detection and description of qualita- 
tive developmental changes characterizing, adolescent thought. At 



best, mental measurement ^produced a convenient operational framework 
foit^distinguishing adolescent mental abilities relative to childhood 
and adult intelligence. Intelligence. as measured by various tests 
of mental ability was and is validly predictive , of . performance on 
many tasks, particularly if those tasks do not differ drastically in 
content and form i^rom the test item clusters .(McClelland, 1973) , . 

^ -c. StageJi In Cogyiitvot VzvoXopmznt 

* , ■ * 

Th^ current resurgence of theoretical and research interest 

devoted to description and explanati*on of qualitative c'hanges in ado- 
lescent cognitive functioning and development owes an enormous debt 
to the work of Jean Piaget. ^nd the Geneva School (Elkind, 1968) , 
Piaget (1956)' has proposed a st^ge theory of cognitive development 
which has generated a wealth of original and invaluable insights 
into tT>e dynamics of thought, its nuar^^es and subtleties, and its 
progressive transformatipns With age^- ^ The Geneva School has presen- 
ted, and instigated re^'earch which serve^^ to demonstrate the validity 
of the Piageti^n. stage conce^pts, as wellWs forcing reevaluation and 
modif^ication of formerly held development, |>osit ions. Pew discussions 
or^1:^i^itive development can afford to negleet^^'^he studies of Piaget 
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and his students. Few re^iutable" developmental journals publish issues 
without some sizeable proportion of the articles repres^enting research 
in Piagetian thought (Elkind and Sameroff , 1972) , 

Piaget (1950) maintains that CQgnitive development proceeds 
invariantly and stage-wise thorough four relatively- distinct inteilec- , 
^ttiair axx^mpl i s hment^^- ^n^e^r imeet or^^-^ re-*G^ei:^a^^ 



tional, and formal operational thought. The respective and approximate 
age ranges during whicK Piaget 's research indicates tha't these different 
forms of thought appear are birth to two ypats of 'age i tworthrough 
six years of age, seven through eleven 'y-ears of a^ge; and twelve through, 
maturity. Though formal operational thought and its characteristics 
will consume our attention, the features and>nature of earlie* eogni^ 
tive developments are necessarily reviewed in. 6rdef. to understand the 
distinctiveness of the final stage". . / 

During infancy, the. infant learns to master his sensory and 
motor" systems , associating spatial direction with locomotive direction, 
learning to jeach where he is looking^ cdbrdinating his Teflexes and ■ 
senses, responding to. sounds, and sp' pn. Elkind (1967) in an inter- 
pretation of Pialget's description summarizes the main objective of 
the sensorimotor stage as the mastery of the obj ect world. \ \ « 

Following the sensorimotor stage, the child of two through 
six begins to pre-operationally organize thought, with obvious ele- 
mentary mastery of sym^ls. Languagj^mushrooms during this stage, 
symbolic play increases , modelling and other imitat^onal responses 
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proliferate, and the initial reports 4f dreams occur. 

Concrete operations , the third %ajor stage, represent mastery 
of classes, relations, and quantities. However, this mastery is 
deceptive. For while the concrete-operations child has mastered these 
elements of logic, he re^rds^ them as^irrefutable "^^d is .l^ikely to 
demonstrate extreme^^'y dogmat i c and ri gid thinking , trying to fit con- 
trafy elements into his logical^ constructs', rathei^/than reevaluating 
and i*eorgani zing them to accommodate the facts. In addition , through 
concrete, formations the child acquires the ability to conserve nutnbers, 
volume, displacement, and weight • These accomplishinents, are indica- 
, tive oJF.'a grow.in'g proficijenty in conceptual, covariation of diiiWrisions 
entering into the definition of these'concepts*. However, this singu- 
lar facility is conSJtrained by the need to have concrete! materials 
necessary to soj^e the conservation problem. Th^ir absence clearly * 
reduces thLs ability (Inhelder andPiaget , 1958; Roberge and Paulus, 
1971). ^ . ^ 

^ The final stage of cognitive development considered by Piaget, 

that of formal operations, is. characteristic of adolescent and adult 

^ - <* . ■ . 

cognition and is concis^e.ly)^ defined l)y ;Elkii;id (1967) as the V*ma5tery 
of thought'*. Since formal operational thought emerges in early ado- 
lescence. We will devote substantial space to a discussion of its 
distinctive features. The reader inteVested in a detailed anci exce-J- 
lent- summary of Piag^t's developmental theory is directed to Flavell 
(1963, 1972), who presents the theory's basic elements, research 
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programs which it has generated, and a critical analysis thereof. 

Our brief review does not do justice to Piaget's enormous contribution 

to human knowledge. 

Fomal OpoAaZioncil Thvaght VtvUng EoJity AdotQ^cznc^ 

The formal -operations child has the necessary intellectual 



equipment for working as a scientist (Brown, 1965). Emergence of those 
new cognitive abilities coincides roughly with the onset of puberty, 
though the cognitive growth is more continuous and less abrupt. Among 
the newly, emergent abilities, perhaps the major defining characteristic, 
is the liberation from a world constrained by concrete objects and 
events to one of aijstractions and hypotheticalities . Deductive and 
systematic thought develops with the fjormal-operations child who is 
characteristically capable of exhausting all possible coinbinations of 
elements. When presented with ^ problem which requiWs a specific 
combination of multiple varqjables in order to achieve a solution, the 
formal -operations child sy/tematically hoWs certain combinations cons- 
tant while varying one element. If that fails, he will change the 
variable by holding it constant, varying one of those remaining and so 
on, until a solutipn is achieved (Inhelder arid Piaget, 195.8). 

Not only is he capable of evaluating logical possibirfities , - 
but the formal -operations child is equally adept at creating mpdels 
of reality, Utopias, ideologies, and hypotheses other than those pro- 
-vided by his present environment. In fact, all that can be imagined 
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is also deemed .possible. Direct contact 'with ideas of things, events, 
situations, and peopl^ are not needed in order foi^ them to be represen- 
ted in imagination. However , when faced with facts which do npt match 
his hypotheses, the formal -operations child, unlike his concrete-opera- 
tions counterpart, discards the hypotheses in lieu of one better able 
to accomodate the facts. He can move one way or the other, testing 



hypothesis, against fact, whereas the concrete-operations child main- / 
tains a rigid and dogmatic stance, unable to reexamine his idea in the 
light of contradictory data. The freedom, control, elaboration, and 
completeness of formal operational thought is not present in earlier 
stages. I ' 

When requested to produce concepts, for example, to ^tate how 

a diverse array of common utensils or artifacts are alike or different, 

the adolescent is remarkably more adept than his school-age brethren. 

Elkind, et al . , (19^9) compared fourth aT)d ninth-grade children in 

their ability to produce concepts connecting a shoehorn, table- knife 

V • ' ■ ■■ '■ 

and a pair of scissors. The ninth-grade sample produced nearly twice 

'as many>-conCepts as tlje younge^'g^oup ( 4^,70^versus In addition, 

the older chil.^ren were not affected by the absence , of the concrete ' 

objects, functioning equally well when, merely supplied verbal labels. ^ / 

The fourth-grade sample, on the other hand^ produced twice as many^ - 



concepts' when t\\e objects were present than when they were given verbal 



labels. 



. ^ .... . • • . . 
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In another study, Elkind/ et al . , (1970) asked nine and, four- 
teen-year-olds to state how pairs of pictorial stimuli were alike. 
Tjhe number of concepts produced decreased as the stimuli became more 
abstract for the nine-yeaf-old sample^ wltile perceptual concepts 
decreased with increasing pictorial abstractness for the fourteen- 
year-old sample. The latter result represents fairly persuasive , 

support for the adolescent's greater ability to shift his mode of ^ 

conceptual orientation, i 

In addition to demonstrating liberation from concrete referents, 
' . ' . j ' 

the adolescent becomes capable of focusing his attention on the essen- 

tial elements^ of a problem, inhibiting irrelevant thoughts, riot being 
distracted by incidental information, organizing, reflecting, and 
reaching some decision on a problem. Logical and systematic informa- 
tion-processing dominates, with the formal -operations child being able" 
to solve transitivity problems such as X is. lighter than Y, X is darker 
than Z, who is the.darkest i^f them all? Piaget (1950) recommends that 
it is the rare child' who' has the capacity to solve such a problem, 
before 'the age of 11 or J2. Donaldson (1963) generally supports this 

strong claim that children between 12 and 14 increased in their willi\ng~ 

1 . . ■ • \ ■• 

■ ■ . % 

ness to accept and wprk within the limiting conditions of a defined 
problem. However, .this ^oes.not mean that a foipnal- operations child 

^ will always'reason logically, i .e. , formally. Her observations of 

■ ■ ■ '. ' ^ , * 

early adolescent- pi^oblem solving indicated that increasing the dfffin 
culty ia solving aX^oblem by introducing progressively more limiting 
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conditions produced a tendency to ignore the premises of a problem and 

to regr^s to a more primitive level of thought.. 

"* . ■ " ^ ■ 

While Piaget^s claims for the universality of formal reasoning 

in adolescence and maturity are generally supported, the conclusion 

t half adolescents are capable of demonstrating formal-operations reason- 

ing in all instances and situations is erroneous. Thoughthe adoles- 

xerit is manifestly superior to his younger counterpar ts in this pro- 

pensity, flights from logic are often exhibited in his thinking as 

well as that of mature adults (Wedford, 1958) . . 

Sufficient variability in abstract reasoning betwe^ situa- . 

tions and content matter has* been noted in adolescents to warrant 

modification ot the general principle favoured -by Piaget (1950) that 

abstract reasoning in one, area is indicative of formal operational 

thought 'pin all. For example, Stone and;Ausubel (1969) compared seventh 

and tenth-grade students in their ability to acquire and utilize 

science, social studies and literary concepts. They fotind similarities 

^n acquisitive ability between the two groups, which may reflect that 

acquisition is a lower, le^fel form of reasoning," probably^^flecting . 

rote learning,. HoweVer, application, of concepts revealed superiority 



in favour of -the tenth-gtade children. Since concept utilization 

' ■ • ■ . ■ ' \ • ■ 

requiresi greater understanding, this difference was expected. 'Con- 
trary to a Piagetiaii prediction, the researchers found higher corte- 
latiqns of utilization test scores* for the ^ tenth- grade Sample than the 
seventh- graders between the areas of application. Seventh- graders 
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■ were unevenly distributed in their ability to think formally in these 
three areas, tenth-graders, on the other hand, more consistently used 

■^r 1. ■ . I • ... 

al^stract jformulatipns in applying concepts learned in these 'three areasr. 
: Replication of Inhelder and Piagefs (1958) formal-operations 

- stage experiments by Dulit (1972) using 97 average adolescents, 44- ' 
gifted adolescents, and a control group of 12 average adults, led him • 
generally support the Piagetian results. However, contrary to ' 

" Piagef s content i on ThatThe" ful I deveTopn^t^ WrSSTTeasoning in 
adolescence and adulthood was commonplace,' Dul-it observed that^djf- 
ferences in performance were specific to the nature of the task rather 
than content-free. LoveH"(ig72) reviewed "and Reported several studied 
with adolescents which suggest support for a view of formal operational- 

ft 

reasoning as content-specific. Consistent with Dulit's position, fee 
observed that history and historical concepts 'were/not fully grasped . 
by adolescents until age sixteen. ^ 

Adelson, etal . , (1969) have reported ^Felativedy late ipatu- ,;' 
rity of formal operational thought in the related area of. legal and' 

-r ' * .t I • 

and governmental concepts. Studying-- fcfur age groups, from approxi- ^ 

mately eleveji through eighteen years of age", dichotomized into a 

high (125 or more) IQ jrpup and an average (95-lip) IQ 'group, they ' 

' "noted dramatic age-related changes in concepts of l^w. -Prior tp £i£- 

■ \ . ■ . '. ■ ■ 

te'en years^of age,- the adolescent possessed a v,ague sehse'of the law, 

demonstrating insensitivity to questions of (^vi> liberti^ prefer- , 
ring, expeditious and authoritarian solutions to social and community v 
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problems s- After 15,' new trends in viisws of law emerg^, characterized 
by expressions of awareness and interest in individual rights, recog- 
nition of the need to restrict governmental control, and an apprecia- 
■tion of the social contract which ,vas minimally necessary for the con- 
duct of demociracy. Intelligence -^d sex-^id not have any notable 
effect on their concepts of law. Adelson (1973) argues that this . 
expanding awareness at fifteen is a result of the basic consolidation 

of fo ri ucil ppe ral io n al ^ t hought. -€ert^4ttl y, ass e ss me nt of the de^4Ta- 

bility of a particular set of law^ or social order requires the ability 
to imagine alternative political systems. Perhaps7 the nofablV^tiis-^^ 
illusionment with and voluntary self-disenfranchisement from existing 
political systems is an indicator .that formal operational thought has 
reached full fruition in .the adolescent . \. 
■ • When Piaget (1941) concluded that formal operational thought 
was fully established by approximately age 12, he based his conclusion 
on^-esearch which indicated' that abstract responses 'tp mass appeared 
by a^ eight, to weight by' age 't*i/ and to volume by age twelve, How- 
wSiv replication of Piaget 's study by,.Elkind (1961) using a similar ^ 
age group failed to confirm his, finding with, respect to volume for 
U to .12-year-old childrerv. ElkincJ (t961) decided to administer thej 
Piagetian taska used to^ determine the aijtainment of abstract toncep-/ 
• tions of quantity to an older sample of subjects. He chose 469 
junior and' senior high school students, and foiihcl, th^t while 87 per 
cent had acquired abstract conceptiohs of mss^and vveight, only 47 
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"^e^Jpent: had attained abstractP^'donceptions. of voli^^ With incr^easing ^ 
age, from, twe-ive^ through., eight^en^ mastery of |he volume jta.sk^i.n.^ea^sld.'^^ 
•jfteasured intelTigence <Jorrelated",with passing the volume te^t. fio^^ * 
' were^mpre'twnsistentlyiti^^isr than g.i^s in tkeii; WVterjf of .volume-..; -.-j^^. 

tasks. • , V • , : . 

■ V'''/ Receivtly,* NadBl" and Schoeppe (1973) studied. conservation of 
volume using eighth grade git Is, producing res,ults amazingly^ paraLlel « 
_zlt^:tJiosei6^a4ni4 fey E^lJtind '^961)1' Hfe repflrtfid Jthat 29 per cent of 5- 
his sample of girls whose age averaged 13. 6"were capable of solving 

" the conservation .of volume ta^. . Nadel and Schbeppe found" in their 

, fi • • ■" • » , . - 

sample of girls, who coinciQentally averaged 134 years ^g^, that- 
only 29''per cent were capable- of ^diving thp conservation, of volume 

(' ' ■ ' • 

• task. *^ . , ' 

• ' *• . 

Elkind (1961) has argued that attaijament of "abstract qiuantity 

" ', • • ' * 

concepts is^pend6nt to a great degree on the selective role of intel- 
ligence, dge and sex with their correlates. Deutsche, (195'73 found 
•causal relations y/ere easier to grasp for more intelligent children. . 
Elkind's (1961> assessment of IQ and attainment of volume concep'ts, • 
revealed the presence of a significant relationship batween IQ"*^ \ 
passing the volume tasks[. , \' 

Yudin (1966) provided fu'rther support for the moderating 
effect of IQ on formal reasoning, when he tested at;:ainment of dbstract 
concepts in his sample of school -age children and adolescents. Exam- 
. ining performance tasks requiring abstra<it reasoning by age and IQ-, , 
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he found hich IQ children were more likely to make gains prior. to age 
twelve, average IQ children made their most prominent gdins between 
l;welve and fourteen, while low IQ. children gained most between four- 
teen ^nd sixteen. - 

Jones C1972) held IQ constant for^his sample of sixth- grade 
boys, and tested the relationship between verbal ability; use of 
tentative statements and hypothetical reasoning al?il.ity on an experi- 
mental task. Neither verbal ability nor use of tentative statements 
influenced hypothetical reasoning ability. This result, 6r more 
accurately nan-result, provided 'support for the Piagetian viQ.w that 
the stage of formal Operations is a developmental imperative, holding 



only a tenuous relatiplfiship to the use of language and language style. 

/ ' \ . ' ' ' ' ■ . ■ ' 
Sex difi^rences^iin .attainment of particular abstract concept^ 

have been noted. Elkind ^(1961) found that his Sample of junior and - 
senior high school girls hid greater difficulty in mastering volume 
tasks than boys. The measurement of primary mental abilities, cited 
elsewhere, lends support to t|ie validity of this observation. Males 
.generally demonstrate superiority to females in quantitative reason- 
ing and scientific tasks. A unique index of sex di inferences' in for- 
mal operational thought has been recently pr.esented by Khatena 
(1972) .'\ Assessing original verbal images ^created by children aged 
nine through nineteen on a Sounds and Jmages measure, | Khatena found 
boys exhibited a prominent shift in the produfct^ion of original expres- 
sions between the ages of ten and twelve, while a parallel development 
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•in giris^ occurred^ apprdximately a year later (eleven to thirteen years 

o'f age). • " , . . ■ / . 

'Dependent- on content area, 'distinctive age trends emerge i-n . 

the developlaentai of formal reasoning during early adolesce.nQ,e. As 

.noted by Eikind (1961), attainment of"tl|e volume concept increased 

/with age from. twelve through eighteen, <an the other hand, Seggie 

(1970) demonstl-ated that tioth twelve-year-olds an(i( college- students 

were^ capable. of grasping conjunctive rules when the logical relation- 



ship between individual attributes and- a conjunctive concept were 
demonstrated. Peel and.De Silvam • (1972) content -analyzed adolescent 
literary .achievemfents, finding late'-adolescents produced -more abstrac- 
tions and cl'assif icatory concepts than early^ adolescents . 

' ' r 

^ Yudin arid Kate? -(1963), in ^ development, study qf concept - 
attainment, presented a series of 'slides to twejve, fourteen, and six- 
teen-year-old childr.en, requiring them to classify each series with a 
single attribute such as black or ctoss|^ The correct response was 
possible to" obtain after viewitig four initial slides. Every subse- 
quent three-slide cycle gave. enough inforfhation to solve the problem. 
Their r^jsults identified s'i^ificant age differences -in attribute 
selection. Fourteen-year- olds were more facile at -mastery of the 
concept than twelve-year-o.lds, while no. significant- difference was 
evident in the performance of fourteen and sixteen-year-olds. Typi- 
plly, the youngest subjects giave answers which indicated that they 

failed to utilize the-present information and wpre unable to recall 

I. * ' ' . ^ ■ ' ' 
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theif previoils responses to check them against incoming information. 

IVhen the current information confirmed their guesses they were less ♦ 

' ■ * . ' • ■ . • «• 

able to continue responding accurately, ajnd demonstrated more reluc- 
tance to -change their guesses when the current information was drs- 
confirmatory. On the' other hand, the older subjects were moiTe likely 
to maintain their' confirmed guesses and relinquish those disconfirmed 
•by earlier performance. Clearly, the fourteen and sixteen-year-olds 
seem more malleable and responsive to environmental information. 
Feedback as >to appropriateness of r e fspotyg^-mader-a^^^dirf f c r c nce in th e ir 



0 \ 



performance while affecting little the behaviour of the' twelve-y^ear- 

blds, . . X 

Another feature 'of formall operational thought* is the increased 
tendency of the adolescent to offer higher ofdfer expllanations o£ pheni)-, 
[mena and understand that phenomena can be logically explained,. Pedl 
(1965) provides a series of illustrations which reflect the adoles- 
cent's tendency to lonly feel satisfied with an event after being able 
to offer sufficient explanation for it* IVhereas the^ounget child 

stops- at the'^point of description, merely relating one event to : \ 

^ . . ■ 

another, the formal- operations child seeV^ 'to reloite the phenomenon . 
and its parts to other phenomena. Foi(f example, the elementary physi- 
^cal experiment of causing a tin to collapse by boiling a little' water 
in it, stoppering and' cooling it immediately j^'serves as a remarkably 
effective event for generating explanations. .IVhere the pre-formal-* 
opo/rations child would were ly describe the event, the formalropeyations • t. 
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child needs to arrive at an explanation which nQ^t oaly explains the 
event, but ^iso leads* to the development of a general principle which 
allows prediction* of related events, e.g., effect of going into the 
atmosphere or deep into the sea. GeSell, et al . , ^(1956) have charted 
the normative growth of philosophic outlook through a^e sixteen which 
supports Peel's description of the adolescent as a thinker. 

In addition to d^Uctive and systematic; thought, search for ' 
explanations, and ability to divorce subjective ideas from concrete 
referents and the external world, adolescence is characterized by a ' 
closely allied need to impose meaningful structure on the environment. 

Vickers and Blaricharcl| C197-3) in a unique developmentaL assessment of 

• " 1^. ; . . . 

cognitive balancing tising Heider's P-G-X model as a basis for the 

experimental task, *fcSund that .with age, children developed. models^of 

social relationships which reflected the need for consistency. Triadic 

arrangements of social relationships between persons, objects and 

others, were generated with one connection missing. When fourteen-year 

olds were compared to pre-operational and xroncrete-operations children 

their selection of the missing connective, they were significantly 

more ab'le to identify a- connect ion which balanced the triadic rela- 

.tionship. 'Contrete-operations- children seemed to prefer positive 

connectives,* regardless of their implications for the consistency of 

^ ' ; ... " 

the relationship, while pre-operational* cjiildren chose connectives in 
a purely random and chance fashion. * ^ ■ 
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Ability to grasp the metapharrcal opposed to the literal 
content of artistic and literary endeavours is attendant -with formal 
operationar thought . Shaffer (1930) found that only during the 12 
to 14 age period were adolescents demonstrably capable of gping beyond 
the literal meaning^^f cartoons . Pyle (1935) indirectly demonstrated 
support for Shaffer's observation when^hTs^readole scent sample failed 
to exhibit understanding of metaphorical conten^t in their analyses of 
poetry. Studies of adolescent understanding in social studies (Case 
and Collinson, 1962) as well as appreciation of religious concepts 
(Goldman, 1965) indicate the -inability of the younger ad(blescent to 
appreciate metaphorical and metaphysical concepts. Studies of con- 
science development stress the importance of cognitive factors in 
making moral judgments (Kohiberg, 195-7, 1968; Piaget 1932) . Con- 
science appears to stabilize with the development of an adequate self- 
critical faculty^ which has been noted as a significant event in the 
growth of formal operations (Inhelder and Piaget, 1958). 

Growth in formal operational cognitive structure depends on 
cultural milieu. Maccoby and Modiano (1969) colnpared concept forma- 
tions in 12 ^nd 13-year-'old Mexican children from a peasant .village 
and an Indus trigtlized! setting. Using an array of items including 
banana, orange, bean, meat, milk, air, fire, and\stone, the child was 
asljed to compare^and contrast ordered combinations of these items. 



The village child was more likely to offer concrete, perceptual ternis)^ 



stressing the similarities between objects. While the urban child was^j 
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sensitive to similarities, classifying them abstractly, eitjie/r by mame 
or by function. The others contend that the differences characteris.- 

tic ip the rutal-urban responses reflect the demands d£ the /culture - 

«i / / 

Where rural societies are concerned with concrete refep?ent3 and fis^ 
tinguishing features of objects, urban settings are cone erpeS w|th 
abstract classification and equivalence. 

Changing pexc^ption and awareness of time is anof/her distin- 
guishiitg feature of formal operational thought CInhelder/ and Riaget , 

? 1958)- Certainly success at problem^ solving is highly l;(^orrel|ated 

i\ 

with reflectivity, implying some time delay before r^spondinj 
Future orientat ion ^among children was examined by Le BJanc (/l969) by 
analyzing stories constructed as a, response to a series *of Pictures. 

Subjects included, school children, adolescents, college j^tudents, 

/ ' / ^ * 

adult businessmeiv and retirees. Through college-age, the tfrend in 
future orientatioh reflected by these stories indicated): increasing 
awareness of -time with age. Adolescents were more fijitur^-priented 
than children, college students more future-oriented; than Jadults. 
Surprisingly, adolescents exhibited longer future lorientatjxpns than 
adults. Piage^t (19540 suggests that a concomitant' c5haracj:eVistic of 
the advent of formal operations is the ability to symbol! rep- 
resent time and grasp historical concepts. Adelson jand O'l^feil (1966) 

■ • -■' ■ ■ f ' ' V. ■ j. 

offer some supplementary evidence that historical concepts are easier 
' to understand and handle for the formal-operations chil;d. 
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lU. EducxUA.onaZ Jmplicatiom QixaLUcutLva Chang^6 In kdolutant 
CogyitUve, functcoyUng * ^ ^ 

' . >a -• - 

PiagetVs theory. By virtue of its view of the universality and 

immutability of cognitive development, does nof evangelically pursue 
modification of school curricula. Since the stagej-wise development of 
thought is dictated by ^the interaction of bio-physiological structures 
with the environment, and cannot be eitheir advanced or retarded except 
by the most extreme and unnatural measures, Piaget does not offer a 
primer on educational technique. Where a solely behaviouristic. view 
would struggle to recommend environmental changes needed to facilitate 
the acquisition of discrete behavio^urs and facts, the cognitive-devel- 
opmentalist of the Geneva School is reluctant to recommend educational 
practices that precipitate and speed developmental rates. However, 
this does not mean that the body of theory and empirical fact reviewed 
Has no implications for educational practice. On the contrary, remark- 
ably lucid and beguiling criticism can be levelled at existing peda- ^ 
gogical arrangements for failure to take into account the development 
of thought. For example, teacher expectations that a child of concrete 
operations capture the metaphorical meaning of ^ Lewis Carroll fantasy 
can be^ justifiably criticized knowing that this ability only makes its 
appearance during the formal operations stage of cognitive dev>^l^^^«t^ 
Expectations that a child can master absti^act concepts of quantity, 
particularly volume, prior to middle childhood ai*e equally doomed. 
IVhile formal operational thought is a necessary accomplishment in 

ERIC ' ^ 
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order to treat abstract concepts, we have noted that this ^generaliza- 
tion has to be limited by considering the particular area of abstrac- 
tion. For'exajnple^ early adolescence (ages- 11 through 13) is unres- 
ponsive ^to the subtleties of combinatorial logic and metaphorical 
concepts CElkind, 1968). .Tasks involvitvg volume concepts are equally 
unwieldy for this lage . group, particularly females (Elkind, 1961). 
Concepts of history, law, and politics are equally blurred in early 
adolescence (Adel^on and O'Neil, 1966; Adelson, et al ., 1969). 

The basic and general tenets of Piagetian thought have been 
empirically substantiated. In order for education to be most effective, 

it cannot disregaird these observations, but must attune its methods to 

j • ■ ■ i 

the qualitative dimensions of adolescent cognitive functioning. Part 
of the difficulty in applying Piagetian findings is the absence of 
convenient and economical indicators of the adolescent's Cognitive 

development 3^ la ?iagetian stages. Recently Tuddenham (1966) as well 

j 

as Pinard and Laurendau (1969) have attempted to prepare and standar- 
dize tests based. i)n Piagetian concepts of intelligence; IVhile these ^ 
tests are directeii at differentiation of earlier developmental stages, 
hopefully further efforts will take place, /as some have (Pinard and 
Sharp, 1972), to construct and validate psychometric devices for th4 
assessment of |. formal operational functioning with different cognitive 
contents. Availal|)ility of these measures would allow a meaningful 
modification of ecjiucational programs designed to accomodate the abili- 
ties characteristic of different adolescent populations, perhaps 
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requiring the introduction of newer, mor& productive methods and dis- 
posal of antiquated, non-utilitarian approaches, 

VzviZopmayit oi ThouQlxt and Laytguage,: VygotAky^S Thzo/iztlcal 

Tliexe exists another^theory which as more specificaHy .a devei^. 
opmental theory of education, similar in its emphasis to Piaget yet 
more. directed toward educational needs of the child. Lev Semenovich 
Vygotsky, a Russian theorist v;ho died in the early 1930's, assumed 
that the main purpose of education was knowledge, through which emotion 
is secondarily integrated. His theory concerns the use of language as > 
a tool in the development of the intellect, culminating in ifs highest 
form, consciousness. 

As^ a .consequence, his methods are basically different. Vygot- 
sky believed that man masters himself by mastering nature, and that 
man is formed by the instruments he uses in achieving this mastery. 
It is, therefore, a mediational theory, since ft is through the use 
of the tools of language and thought that man is able to internalize i. 
reality. 

It should be evident, even from this brief introduction, that 
Vygdtsky's view of education is both, a theory of the development of 
cognition, and also of the nature of. man* They are both interconnec- 
ted, so that language and thought give the power and strategy to cog- 
nitive activity whereby reality can be mastered and simplified. The 
role of education is to develop consciousness, and thus imports the 
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consequent ability to be free of one's history. Bruner (1962), in 
his introduction to Vygotsky's book, summarizes , saying it is '*an 
image of man that places the effort to learn and master %ito the 
centre of the stage as an instrument that frees us of earlier efforts 
and results". , . 

Vygotsky ^ s thqory i s more exp 1 ici t concerning tTie earl ier / 
stages of life. Nevertheless, he seesy^he adolescent years as beirig 
of prime importance. To understand the possible applications of his 
theory to adolescent education, a brief presentation of his entire 

' theory is necessary. A discussion of the approach to the problem 
will be followed by the manner in which consciousness is reflected ^ 

• development ally, especially in the formation of concept. The culmina- 
tion will be' the application of these ideas to education. 

There have been two extreme approaches to the problem of 
thought and language. One approach views thought and speech as one 
and the same thing, speech being the mere outward manifestation of 
thought. The other <ixtreme holds that both are independent processes, 
with an artifijcial connection between the two. For Vygotsky, the 
only true approach is a unit analysis, studying the relationship of^ 
thought and language, thus overcoming the division of a person. Ti 
do this, the object of study is the "word meaning", a unit which com- 
bines into a verbal compbund the central aspects of both thought and 
speech. It is a system designed to unite the affective (speocfi> at 
least in its virgin state), and intellectual (thought) properties of 
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man. An understanding of this unit unearths the importance of Intel-' 
lectual development, united to the secondary stress on the emotional. 

The 'roots of thought and speech are separate, both- phyiogene- 
tically and ontogenetically, and develop along separate paths. These 
tv/o lines of development eventually unite, speech becoming rational, 
' muir thought bec oming ve r ba l, app ro x Una t e ly at^ the xme; the chH^ ^i^- 
covers each thing has a name. In a very young child, the function of 
speech. is merely vocal social communication; with, a very simple global 
multifunctional message. Thought does exist, but separate ly^^In a 
sense, speech, per se, is irrational and basically emotional. The 
cry of a very young baby is an example. The functions of speech 
become gradually differentiated, until at a certain age, social speech 
divides into, communicative speech (basically the same as the affective 
communication described above) , and egocentric speech, which becomes 
the instrument of thought. 

Egocentric spee<^h appears when the child begins to transform 
his external behaviour patteiiis ii^iM, inner processes. On the surfkce 
it seems as if the child is talkih^^-ou.fl loud to himself, but it is ^ 
definitely more than this. It is a type of SQlf-directing .tool, a 
means of planning and seeking answers to a solution ^ and guiding him- 
self to resolve the problem. ; 

This egocentric speech gradually is internalized as its func- 
tion changes, seemingly becoming more regulative.' Egocentric speech, 
the. tool of behaviour regulation, in a sense goes imderground, 
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becoming inner speech, the base' of both' logical and autistic thinking. 

It is the interior form of behaviour control; inner speech is the 

seed of thought. • 

Vygotsky (1962) summarizes this development in the following 

manner. ' 
• * 

"Thought development is deteinfniiijtd by lan^uageu i.e,^ by the _ 

linguistic tools of thought and by the sociocultural experi- 
' -ence of the child.. Mhe child's intellectual growth is con- 
tingent on his mastering the social means of thought, that 
is, language." (p. 51). . 

It should be notp^i here that language' rteed not be spoken language. 

Its TO]e is the lame in any for*. 

ITiere always remains a constant interaction between inner and 

outer operations, even when thought has been developed.' Examples are 

legion. Students often learn better when able to express themselves 

verbally; speakers may prepare for a talk by speaking-oii't loud. 

Nevertheless, the union of thought and speech is never complete, for 

they are different in their development and function. There are large 

areas of nonverbal thought, in which thought is not directly related 

to speech, and of non-intellectual speech. The fact still remains 

that much of the development of thought^ i^^-^tfermined by^ language. 

'Tlie concept of the gradual internalization of thought is 

essential for an application of Vygotsky's theory to educa'tion, for 

it inrplies certain corollaries, which will be seen to.be applicjJble 

to my age. Egocentric speech is most noted when the child has to 

face a prpblem. This encounter necessitates an •'av^rareness'* of the 
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activity, the process being reflected in the self-directive speech. 
The obvious conclusion is th-e necessity of arranging relevant problems 
SO that a student will learn to think. Another implication is that 
the speech structure mastered by a child becomes the building blocks • 
of iiis thinkings ^ 
'/ This developmental overview leads*T:o an explanation of 

Vygotsky's views on concept formation. It is remembered that higher, 
psychic processes are mediated through the sign, the word/which first 
helps form the concept, and then becomes its symbol. Since language 



and thought join at a very early there exist even in pre-schoolers 

the functional equivalent of concepts. These functions ydo not basically 
change; however, the^ means, the process by which thiiKoccurs, is diffe- 
rent, so that true concept formation arrives only with adolescence, 
with the onset of puberty, ^ ' 

More specifically, Vygotsky, based on his experimental research, 
divides the formulation of concepts into three phases, each of which *has 
several subdivisions or stages. The chrdnol@gical division has much ' 
overlap so that true adult concepts can appear .^rly* in life in its 
basic form. ^ ^ * , 

The first phase consists of sywcretic images, or un<5rganized | 
"heaps", into which objects are grouped without any intrinsic basis in 
reality. The connections Instep gre unstable and ^ubj'ective^ 
Examples are random groupings, organization. according to the, child's 
visual spatial field, or a combination of these two, '\ 
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Phase II, labelled "thinking in complexes", is basically a ' ' 
joinii[ig by -synthesis, wherein actual bonds arij^sed, in addition to ^ 
subjective impressions, to group. The'bonds, however, are concrete, 
factual, exp'eriential, rather than abstract or logical. In terms of 
egocf^^^icity^ tbe^^ is l^ss of it tban^ in ^hase l y but t4ie cM W^* is . 
, yet unable to rise above the elements. • 
There exist five types of complexes": 1) association - the 
.bond ne^ not be'a common trait.; 2) collection - this, is* an Associa- 
tion by cdrH^asts; 3) chain complex - this purest' of complexes has' 
no inherent nucleus, so that any concrete attribute can act as the • 
, reason for the next object to* be added to the chain; 4) diffuse c&m- 
plex - this is based on a vague limitless connection, within the bonds 

of the factual object; 5) pseudo-concept - this transitory phase 

I* 

resfenibles the true adult concept, since the language is the same, but 
" the process by whi(2¥h the grouping is achieved is still concrete' and 

^ : '\ 

factual. . * ' " 

The pseudo -concept complex is the link to true conceptual think- 
ing. Tlie ddult concept offers the exterior form of the ci>nce]^t through 
the medi;um of language into which the pseudo-concept can change. -and 
r develop into a true concept*' "Verbal intercourse^ with adults thus . 
becomes a powerful' factor in the development of -the child*s concepts" 
(Vygotsky, 1962, p. 69). ""^"^ , * ' 

The third and final phase, abstifact^ion, complements the cither 
root of true concept formation ^ synthesisX It brings about the ' ^ 
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separation into elements. The ^irst division o^|||^lobal perception 

occurs when maximally similar objects are grouped. To do this/ it is 

necessary to^pay attention to some^ traits more than others. The next 

develapment presupposes the abstraction of a common single attribute 

as tTie basts for grouping. Finatly/ true concepts are^ ^ff^ 
* 

formulation of. a concept on an abstract level, and then applying it to 

new concrete situations. > ' * 

Luria (1969) stresses the importance of Phase III. 

"Only in the next stage (read phase)s which is formed under the 
influence of systematic training, is there substantial change* 
The word, changing its structure, is given a new, important 
meaning in the execution of the task. In this stage which, 
accoxdifiig->to Vygotsky, is attained only during adolescence,, the 
v;ord becomes freed from the influence of direct impressions. ^ ■ 
It abstracts now one, now another attribute and synthesizes 
them into a GQmj)lex of attributes. The process of classifica- 
• ^ tioji acquires a complex character mediat^by the word... 

Generalizations underlying the-a^ord losj>M:heir concrete charac- 
ter... The wore} becomes the basic instrument of thinking, and 
thinking acquires a mediated chsjracter." (p. 135). 

The stress is pn adolescence as^ the* important period, wherein 

one truly learns to think. It a^s a time' of crises and transition, 

rather tl\3n completion. An adolescent pay recent to^ el^mefitarXj^orms 

of concepts in many areas of thinkingr^he may not be able to express^ 

hiinself well in a vexbal mode, even thougjjf^e has .formed a true concept 

Luria also underlines the importance of^' education (systeinat;ic training) 



in the development of> thinking. ' * a 

' \^ . . . . • ^ • \ 

* It is evident that wie" adolescent era is la very* fruit ful^ time ' 

• • - . ♦ . - ; . ' 

/ ■ . ■ 

"for learning, and learning to think. It is theteforiJ essential to 
analyze and set up methods so that this situation can be utilized to 
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its full ..extent : The development of conceptual think^iii^, -.^ing a > ^ 
creative rather than a. mechani^l process , ne^eds etivironmental , ^.a- 
-deniic de'mfinds so that pxob ferns are created which need" the formation ''A^^^. 

new concepts for a solution. , " ' 

.. - ■ * ■ • , . • ^ ' '. , ■ , . ■ ^ >•- .v?^^ 

Lyx-ia hds expanded and 'expi^unded -ob '^ygo 
.'the ti^heory is often referred to as the^;.;|.uria-Vygotsky theory of thought 
ajad *^l4^gifage. He has related th0 developmental aspect to more specific 
age-related stages (Luria, 1959, 1969; Wozniak, 1972; Mf ichenbaum,'^ 

- ^T, - . ... ■ ^ .. • ■ ■ • i'^ * - 

1973), stressing the change from the regulation of hehaviouf via the 

■ • - \. ■ '"v ' ' ■ \ : , . 

motor aspects of speeGh to reguiatipn by the semantic content -v,-' 

Thi3amay be.better understood by an^explanatipn of three hypo-. 

- ' -i - ' • - " • ... ■ * ■' ■ ■ ■ 

theses (Miller et al . , 1970) • Vygotsky h^d postulated that there was :a 

progression from external to internal co]^rbl ,.<> from the , speech of 

ot^iers directing one's behaviour Until self -regulation through langustge 

A concept borrowed from Pavlov's two-signal system eiscppiinded this. V 

'Speech at first acts like, any other first signal systeth, the physical ^ 

■■ ' ■ ■ ■ 1 ■ ■ ' ^ \ 

charact^risticis of speech" controlling behavi'^ur. Later, verbal control 

shifts to the second-'signal system, the^-.semantic' aspect t)f speech. 

*• . - « ' . . Y ■ ■* ■ 

Speech becomes self-controlling, a means of orienting to a stimulus. 

The third hypothesis is Luria's own Since .^he motor aspects , 

■ " ■ ' . -'" • ' ■ : 

out • 'i" - . 

.of^.spe^Gh develop more quick>y. than the gejieral motor systam, speech 
through self-direction can be .ysed to help the orderly formation of 
the motor responSLes. wh.ich it accompanieis. Thus a chiTd .talks to him-. 

" ^ . ■ . ■•".■■.„'" / - v 

self to hielp perform the motor functions at ll^nd* This is one the • 





a.) Appljq^ioivs to Educa^om ^7 ^ " / ^• 



■/■■■'■•^ .■X^'-' ' • -"^ ■ - /-V-^- •^..-V■•• • - " . 

H'' HkydngjimaexstoQ^^^ t/P^S and development J)f concept s,'and^^^ 

I jy^^i^ 

^ "^^I^hit is' tjie s:pecx$ic'y)role of ¥h e" school in d©vel6pme?nt of Jthoughf ? 

i ' yyg<ytsky;i^ typei^^j^ con- 

•v?v' crefpts,'^ ;ent^p^?siT|l^^ t sp6ht«Tiepus„ (noii-\ 

' ^eieritl^ ,^and non^^ponte^ous^ "C^cie "%ponti4)^ou^ q!^ce^1:s. 

^^^%iaure %^ i^roygh selfrx^lscoii/.eryv cre'ativeiy: out ojf': one's own experi - 

: ericies/ tiiereby^^ imbMrig . the-con<*^i^pt*''with oite's own individuality v 

-- ""Xx' ^ '/I^ ■ ■ ■ .^r- ■ • ''■■ ■■u,- ' • ■ 

; I J;^ is mastered: through pe:3?50rial- practfc^l experience/ afid n^ as, . ^ 
'verljai formulatibiits (Lur4^a,/l9619)* Scientific conci^pt^.; on thfe ot^^ , 
hand^ are achieilr^d primarily through ins'trudt ion aillJ What, 
th^ri , is the Velatronship betwej^^ instruct^n ail<I ;$?hy9 tieV^^ 
scientific • comepts?' "'..v '^'V '^-^^ ■ ■ v. "-l^ 

Vygot^y;^ wai^t^ t\0^; confejn opinions. ^%ierttific .^ 

" * poncepts'^a^re no^i yabsQijbeA prefabr^ tmderstandirig^^^ • 

tion. AVprocfss of de^/^elophient is'^ssentiklV SecofidlV> he stressed * 
- • that non-rspontaneoti^ ; concepts are^ not simij^lar to "sjpoi^taneoiis concepts V . 
in their forma tl^dit.. Scienti-fid'^concepts (tui!la, *lS69) originate ^ ' 
thrjoiigh school training/ They^^ verbal^formiilar • 

* tionsv being immediately conscious and vg^Pimtary. As'^^^^^.^^^ they have'- 
practical content anci mua^retum to. facts tb. gain t-heir prdper , 
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• ■ ■ • . . . f . ' ■ . 

orientation. It is^because of this occasional weak base of factual 
knowledge that scientific concepts can dislodge to form a body of 
empty verbal formulations. 

In education, both types of concepts are needed, even though 
scientific concepts are more properly the domain of instruction. 

Direct teaching of concepts -is a vain task, resulting in an "empty 

' ■» 

verbalism", a camouflage of words over a vacuum pf true knowledge. The 
two processes are really parts of a unitary. process In the development 
of concept formation. Although different in their source, as related 
above, they are not antagonistic but related,- constantly interacting 
and influencing one' another. The knowledge of the level of develop- 
ment, of spontaneous concepts is essential to the development of non- 
spontaneous . coftcepts , precisely in order to forestall words without 
real meaning, without a' reflection in reality. . The mental development 
must reach a certain prerequisite upon which scientific concepts can. 
be built. 

Looking at it from another point of view, maturation and learn- 
ing.are both seen* to be important, both developing in reverse direc- 
tions, albeit still connected. Spontaneous concepts are nonconscious, 
-the object of attention being centred on ,the object itself, as opposed 
to the act of thought. These spontaneous concepts, based on concrete - 
situations, move iipWard, reaching a certain 'level before becoming more 
^ refined through the scientific concepts. They give the 'structures s 
necessary for the concrete application of scientific concepts. 
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le non-spontaneous fconc6pts are lormed through the mediation 

of the word (adult verbal meanings) which is the basis of fi,exiple 

. ■ ■ , ■ \ ' . " \ \\ / ' '. 

thinking/, containing vyithin itself all the systems, past* and present, ' 

simple and concrete to the very compl^x^nd, ab's?%ractr f inpvQVfroin* 

■'■ -.. " . ' 'i i 

the^top ddwn, through the spontaneous concepts, becoming more ge^ijera- 

lizeable as they become elementary, concrete, and able to be applied 
to 'othdr areas. They impart a system to concepts, which Vygotsky |con- 
sidered essential for consciousness and deliberate control. 

The relationship of the two types of concepts is really a 
question of the relationship of schogl instruction to the mental^ doVeJ- 
opment of a^child^. "Instruction is one of* the principal source^ o^ 
the schpolchild's concepts and is also a powerful force In directing^ 
their evolut-itjin; it determines the fate ofl his total mental dev.elop- 
ment" (Vygotsky, 1962, p. j35). It does this by making the chil^ con- 
scious of the operations of his intellect, focusing, on the process, 
thereby^ leading to mastery of the processV It is through edtlcation 
that nature is mastered. / - • 

The student gains consci.QusnBss oF being conscious, i.e. ^ of 
being aware of his mental functions. "School instruction inducies the 
generalizing kind of perception and thus plays a decisive role in mak- 
ing the child conscious of his own mental procesis; . .Reflective con- 
sciousni^ss cpmes^to the child through the portals of scientific con-, 
cepts" (Vygotsky, 1962^ p. 92)." \ ^ . ; 
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familiar. spon- 



Why should a student not be aware of the mo|re 

taneous concepts, yet be awar^ of his scientific colic^pts? "Be'feause 

i 1 • ■ 

the teacher, working with the pupil, has explained, ^supplied informa- , 
tion, questioned, corrected, and made the pupil explain. The child •s 
rconcepts have -been formed in the process of instruction, in collabora- 



tion with an adult. The medium of the concept is th^ word" CYygotsky, 
X962, p. 107). 

Although Vygot^sky appears to be emphasizing instruction over 
self-discovery, he is rather stressing the short-comihgs of spontaneous 
concepts. Educatiorf'' wherein* the student learns entirely on his own 
appears to |t)e inherently limited.. There Knust be a tog^down correspond- 

S - ^ ■ „■: . " ' M - ^ - 

ing deveflopmentiy an imposition of a system through instruction so that 

concepts can become subject to consciousness-, Ind therefore Wre gener- 

i ' • ■ ' . * 

alizeable. This is the real contention - only through instruct^ion 

\ . ■ ■ _ 

caa one rise above facts to conquer facts.* 

Vygofsky stresses both,/seKf-discovery and feelings , ^th the 
resources of the wotd, the emphasis being on the latter. The goal is 
kriowledge, meaning the ability to think in all aspects of life. As 

such, it includes emptions. It is the "ability to regulate one's life : 

■ - . •* ' ' 

through the medium of the word. 



* A comment. Vygotsky has one inherent limitation. "iVhere do 
these scientific .concepts come from in .the first place so that* they 
can be passed on from adults to children, if spontaneous concepts can 
only rise so far? Although he does not directly answer this, it is 
possible that the evolution of. language was a push-pull system, pulling 
itself up in a sense by its bootstraps. 
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Vygotsky must be properly understood. He definitely do6s not 
dvocate a direct teaching of concepts* stated previously, this 
leads to a parrot like repetition of empty verbalism, with no foundation 
in reality. Instruction has 'a muph broader connotation here. It 
means being aware of the upper ancl lower thresholds of both spon«r 
t^epus^ "and non-s^poirrtaneous^ t:onceptsi^ -aridr-ein^ 

truction precedes and refines develoj^ment . It suggests teaching, 
not to a student's level, but to his possibilities.* This implies an 
awareness of the mos.t fruitful .time for certain subjects, and for 

levels of difficulty within topic areas. - . . 

.-' ■ * ^ ■ ^ 

All this ca*fl best b& done by creating the context, the problem^ 
which will induce th'e student to regulate his own behaviour through 
his thought. These effprts can then be refined by the. teacher's , 
explaining, informing, questioning, and so on.^ 

The importance -o¥ yygotsky's views in adolescent education is 

* 

forceful. If truercoricepts are *.]^ot formed until adolescence ^ it is 
this time that is most dynamic, and most fruitful, for academic . , 
advancement. Therefore the most effort on the development of the cur- 
riculum, and the knowledjge of individuals, should be in this age group. 

There are certain practical implications blossoming from this 
tlieory. One concerns the concept of "formal disqipline", usually , 
associated with the name Herbart, and the t€5a<ihing of Gteek and Latin. 

Viewing this idea through the eyes of VygjotSky sheds a dif - % 
ferent light on this feared proposal. Vygotsky distinguishes two 
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kinds of instruption. One is the narrpwly specialized skill-training* 
such a$ learning to type, which x*equires practice and habit formation. 
The other form of instruction is that which activates large areas of 
consciousness; iit is here that the concept of formal discipline may 
still be of value. 

It IS ^►est understood tTirbiigh tTie di scussiori" of t^e nee J for 
learning gramma,r, and writing. Grammar is "oj^ paramount importance 
for the mental development of the child" (Vygotsky/ 1962, p. 100), 
helping the student ascend to a higher' Jev,f;l^,fe,^^ V 
Written speech is a ''deliberate structuring oi the welt of meaning" 
(Vygotsky, 1962, p. iPO) '^eing more complete yet more abstract an^ 
removed from immediate needs than oral speech which is often truncated 
and condensed. ^ • * 

Written speech "assiimfes a much slower, repeated m'edi at ing pro- 
cess of analysis and synthesis, vH^ich makes it. possible not only to 
develop the required thought, but even to revert to its earlier stages, 
thus transforming the sequential chains of connections into a simul- 
taneous, self- reviewing structure. Written speech thus represents a 
new and powerful instrument of thought" (Luria, 1969, p. 142). 

The interpretation seems tobe that formal discipline ddes 
indeed aid the development of thought, as was commonly propogated. 
Inner^ folded, speech can evolve from differeht types of out^r;- unfol- 
ded, speech./ The functional and structuii^al ^features of subjects such^ 
as grammar and written speech come later in development, enricTiing 
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inner speech by delaying and inhibiting the direct appearance of 
speech connections, ijicreasing the need for a' preliminary internal . 
preparation for 'external speech.- it helps in learning how to thiM. 
This does not necessarily imply a return' to the teaching of Greek ands 
Utin, but it does imply the importance of using different methods to 
4te4p^ ianer speeeh^ reacfr iirs f ul last development . 7t cormify rs tHat 
■ there .is a jiecessity for certain" obligatory core. courses, ^ 
Luria notes in his analysis d|F the interrelationship ,of 
thought and language, two more uses of speech. It quickens the learn 
ing process, since labelling facilitates discrimination. External 
speech also, even in adults, helps sensory analysis become more precise 
and stable; ' f 

The basic theory being unveiled, it remains to see if modern 
research has reinforced the veridicality of the Vygotsky-Luria premises. 

1 

b) Research Results 

In this review of experiments which directly or indirectly test 
the relationship of speech and thought, there is of necessity a return 
again to a more general view, as opposed to being specifically concer- 
ned with adolescence. If the results basically support the proposed 
concepts, then the conclusions may tentatively be extended to the 11 
to 16 age range. 

Most of the experiments have used a particular experimental 
method to test the theory, asking if self-instruction could modify 
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external behaviour. Certain results have stood agins^ the use of 
language in directing behaviour. Wilder (1968) found that, for three 
and five-year-olds, there was no evidence that overt self-instruction 
was beneficial. Similar results were reporte4^^by^arvis (1968), who 
noted that there was also no age relationship of ^self^n^truction and 
contre^l ov0r performance^ luria ^ta d su g ge s ted . Miller et-^1^^ 
C1970), using four different age groups, also concluded that "there is 
^ certainly considerable avidence that these phenomena do not reflect a 
pervasive process that is basic to huijian development" (p, 663), Thq 

^ authors did suggest, however, that the lack of positive results may 
' * reflect more the nature of the experimental task, than the general 
relevance of language for human development,, 

Meichenbaum (reported in 1973) in his initial results also 
. concluded that overt self-instnictions did not have any affect, at any 
age. However, he modified the task to test the same hypofhesis, and 
achieved positive results. Meichenbaum and Goodman (1969) reported 
clear support of the notion that language can help control behaviour, 
and that it was age-related. Later, however, Meichenbaum (1971) noted 
that, even though the basic concept remained, Luri a 's age-related 
stages of development could not be substantiated, and that children as 
young ats l\ to 3 were responding to the semantic aspect of speech. 
Hie intervening variable of individual differences appears to be of 

' relevance here (to ^e explained following), since this was noted v^rith 
a cognitively-ref lective child. \ . ' 
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The progression from overt to covert, outer to inner speech, 
may be more related to task competency than to chronological. age. If 
the task is more difficult, the child verbalizes more. .As he increases 
in proficiency, his control interiorizes . This proposal, however, 
• seems limited in its scope. It is more likely that the internalization 
of speech into an inner-directing procedure is more complex, depending 
on the interaction of age, individual differences, task complexity, 
and perhaps other factors, such as sociocultural milieu, etc. It 
Should also be noted that the age-relationship of conceptual ability 
has not been explained. It may be that internalization is not neces- 
sarily age-related, but the ability to conceptualize may ^till mature 
at adolescence. J 

Meichenbaum did use the hypothesized sequence of internaliza- 
tion as a model for therapy or training .of self-control, and to devel- 
op nev^f cognitive approaches. This paradigm was successfully employed 
in teaching impulsive children greater self-control (Bem, 1967j 
Meichenbaum and Goodman, 1969, 1973; Bates and Katz, 1970; Karnes et 
al. , 1970; Meichenbaum, 1971; Palkes et al ., 1972). The method was 
also successful in increasing attention in test-anxious students 
(Meichenbaum, 1972), and in schizophrenics (Meichenbaum, 1969; 

Meichenbaum and Cameron, in press) . As an example of modifying** cog^- 

nitive style, Meichenbaum (1972) was able to foster creative thinking 
in college students, 

■ 2U ' ' 
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Kohlberg et al /, (1968), in a review article, reached the fol- 
lowing general conclttsi'^nr^^sed on a number of coinpl^ted stu4ies 
(Vygotsky and ;Luria, 1930; Jensen, 1963; Klein, 1963; Flavell et al , , 
1966; Gratch, 1966; Keeny et al . , 1967). They concluded that^^rivate 
speech did have developmental trends, and as it became more covert, it 
i^vereas^ irv 4rt^ t ask - r elevant rtfsage and- eog^rtiti^e^elr^-guii^titg — 
function. They also noted that private speech had a functional role, 
for children who use^^t more were more successful in^itheir tasks. It 
improve^t '.cognitive performance* . a i 

On this basis, Kohlberg et al . , completed fom^t^jcftves of ^hei 
own* They noticed that private (unfolded) speech reflected ^e level 
of cognitive development, almost completely disappearing by age 10* 
suggesting that control had become internalized • A major factor in 
the development of private speech v/as the cognitive task difficulty,, 
private speech increasing in proportion to the demands of the task. 
This reinforces Vygotsky 's educational proposal of setting up task 
difficulties at the student's developmental level, thereby increasing 
his own self-directidn, v;hich can then bq. refined into scientific con- 
cepts by the teacher. - ' » ^ 
The theoretical implications a^re broader than even Vygotsky 
, had imagined, Self-infoiMfning behaviot 



r does not seem to be just task- 



*FJaveIl et al .,' (1966) noted that private speech still 
existed in lO-yeal^-oldSi This may be Explained by incomplete 
internalization, individuai-differences, or the fact that interna- 
lization is an on-going process for some reason^ 
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oriented. They noted that private speech' was al^o reiWd to .soci^ .' 
popularity^ and participation; Ot^ier research noted previously sugges- 
ted other areas of application, sych as attention, lysychological pathc 
logy, and creativity. It seems that the Vygotsky-Luria analysis has 
"some central developmental meaning" (Koklhexg £t_ai. , p. 735;^^ 

^ ' ;The educational c^otations of this are profound, ^'educa-' 

t-ion i, .the'key to the int^lization and level of conceptualization, 
and if th^Kljas^ as wide an a|feicatibn as suggested, then the respon- 
sibilities \nd possibilities .of educators 'are immense. • especially in" 
the adolescent years. The means of guiding one 's, behaviour, academi- 
cally, socia-lly. 'emotionally, etc.. can be'refined through education. 

The problem of individual differences .had already been mention- 
ed. Flavell et_al.. (ig^e) had noted in their study of private speech 
that there were two basic types of users of private speech: spontane^ 
ous rehearsers and non-spontanebus ^rehearsers . The fomfer. who used 
un^olded- speech to guide their behaviqjjr much more readily, generally 
>rformed better on a series of dif|/en^ tasks. Keeny et_^., (1967) 
yaiscoye^red that the non-spontaneous reh^rsers couia be trained to ' 
rehearse. vthereby improving their performance, but that they did not' 
maintain this strategy. • - ' ' * . 

Meichenbai«n found a similar division Wd dn the. cognitive 
styles, labelling them reflective and impulsiVe respectively. After a 
series of^studies' (Meicbenbaum an^ Goodman, 1969; 1971; 1973) he con- 
cluded, "...cognitively impulsive children do not habitually afrd" ^ 
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spontaneously analyze their experience^ in vei'bal terms and do riot 
formulate and internalize rules that might guide them in new learning 
• situations'*. 

In summary, experimental results have basically upheld thfe 
Vygotslcy-Lurta hypot hesis of l ang uag e as an important step c<^ttiv^- 
developmenf . The relevance has be^n shown to- be wider than mere cog- 
nitive style or intellectual ability; the internal izatijDn of laxi^uage 
has U self -directing influence on seemingly all stages of development, 
suggesting tlyit^the role of educators is broader than might be imagined. 
It points rathe4 to the formation of types of prograins for controlling 
all kinds p£ ibehaviour. It implies helping, the student to "computer- • 
program" himleTfto handle life in all its aspects, to chang^, adapts/ 
modify, accommodate, assimilate. It also suggests, not only the foij- 
mation of J)articular programs, but also ^lelping to fonftulate a master 
program ivh3>fch will enable the student to formulate his #m programs,* 
More practically, the research pointed to tRe existence of ' 
individual differences in bein'g able to internalize .and control one's 
own behaviour through private speech. This might lead some day to the 
^ability to diagnose these differences, and also to the^j^i^eaTization 
that^ there may be specific wa>^9<^o teach differ^nt^children. Perhaps 
the (different .types may be able to handlcf^aifferent types of thought 



eas 



ier, as suggested by Kohlberg et al > , (1^68). 
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C V c) Summary and Discussion «r^v • ' 

•. ' -■ .' ■ ; ^ • •': * ' • . ■ 

Vygotsky's theory -of the development bf\ thought through Ian- 

' . , - • ■ ' r - . i ■, 

guage leads^to 1\he fpllov(fing theoretical perspectives . Language in 

any modality is important to the developmeW of thought, • Although both 

a. ■ ' ' ^ ^ ' 

■ --- ^ - ■C^"' " ' ■ - " ^ — ' ^ 

are separ.atedn their roots, they become intimately related at an early 

.stage. • At first, the speech of others dii^ects a child's bfehaviour. , . ' 

Later, the Relationship is reflected in tx child's talKing. to himself 

to guide his Lxte^mal behaviour. \ This private, sel*f -^dilrective spee<ft, ' 

^ I : . . . \ 

gradual ly^Jbef^mes internalized, becoming inn^tipeech which is the key 

- to thinking. Speech in the form of internalized word meaning becomes ,5, 

, , J 
an internal director of behaviour, so that now the child, by this 

• , ' - w 

thinking, regulates ftimself. Although n^st people use both inner ^nd^ 

, * ^ ' / ^ 

outer speech all their lives, the internalization is -almost; complete 

by age 10. ^ V. , • ' . • . 

The development of concepts, based upon the medium ^of the word, ' 

goes through three main *phasesr, 'the last and most important phase or • 

true conceptualization ^being reached at^ adolescence. The^ means by 

which concepts .are derived are two. The first are called spontaneous 

concepts, since they are' achieved spontaneously and creatively but of 

one's experience J and are rooted in concrete faots. Hoftever, these 

have an inherent limitation, and dan^nly rise so far. Tlve second * 

means of concept derivation is non-spontaAeous, or scientific. ^'This 



is a co]?:^sponding top-down de>(elopment , refining the spontaneous, 
and using them^in order to applicable to reali-ty. . Thes0 scientific 
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concepts ai^ iinmediately generalizeable an^d abstract » being formed 

through the medium of instructipn by language,; . 

■ -■ ' ' J ■ • 

Educational ^implications are obvious/ Adolescence is the priine: 

time ^for academic advancement . .This has been'recently reiTiforceid by 

Stanford Research rnstitm^ reswfxher MVriciith ~L. RobMson r who sta 

• «> . . , ■• . • ■ ■ „ » « 

that adolescents |re "not a bundle of pimply neuroses'V. rnstead" 

• •* ~ ' . " . 

earliest adolescence appears to be a very fruitful .time for" academic 

leiarning (reported .by Jack McCurdy, Times-Polt News Service, \in The 

Ottawa Citizen) . The experimental results^^^-^sa suggested that ^language 

and instruction had a^far larger significance than mere academic learn- 

ing- 

The stress on the necessity of scientific concepts pointed to 
the need for instruction as a means of developing thought. This could 
be subdivided into spe^'ific recommendations • - Verbal intercourse, in ' 
which pseucio-concepts could be gradually refined into true " cone e^s , 
was seen as a necessary stepping-stone. An jjaiport ant conclusion was 
the presentation of problems for the student so that he may advance 
using non-spontaneous concepts, which could tl]ien be refinSd through 

instruction. ^ ' - 

"' . ' * * _ *, - . 

.The fact that language is important to the development of 

'-'.<■ ^ ' ' ■ ' ' - ■ • * ■ 

thought implied a return to a more "formal discipline" approach. It 
ds as if inner speech becomes too condensed, and perhaps incomplete , 
There, is a need for other, language approaches in order to, in a sense, 
reprogrom more completely the frontal cortex, and therefore have fuller 
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V^ogt^s by which inner speech could regulate all aspects of behaviour. 
This hel^s initiate •a.consciousness of bejng conscious, and therefore 
aids the' student ta rise above himself and conquer his past. A corol- 
;ia^here is the need- for certain obligatory core courses, which would 
help . d eve l o p thi nki ng, . . — ^ 



• ..^ther educational implicat|ons may be quickly summarized. The' 

iriiportanc^^of individual dffferences was repeatedly stressed by the 
various disciplines. This .leads, to ts^,p future possibilities. - One 
concerns diagnostic purposes PerhapW: more efforts should be placed 
in being able to" find out which students are^ cognitively-reflective or 
impulsive (Save, 1973) . Perhaps developmental norms could -be estab- • 
lished. This may be reflected in differential teaching methods. Some 
students may need more direct attempts 'to modify their dwn self-state- 
ments.^ Some may respond negatively to such attempts, etc. 

Meichfenbaum's and others' works#imply specific remedial tech- 
niques for special problems. Perhaps students may be reprograpned by 
^self-statements, to become more creative; .attentive, and to overcome 
their impulsivity. Attitude, for example,- may be the restalt "of nega- 
tive self ^statements reinforced by failure, ending in a vicious, circle. 
There seem to be some indications that self -s^tements and conse- 
quently behaviour can be modified ' ' ■ • ' 
■ " • '' <' ' '■' ' ' ' • " ^- • • 

In summary, there is ample evidence of the importance of the 
adolescent ^eafs in forming concepts,- and the need to know how to. go 
ab9tit this. There is a necessity for study and research into* 
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techniques of utilizing this critical period.' Formal teaching seems 
to be of Uttle value. The stress appears to be more on creating tasks 
which will lead into the child's possibilities; the theory also demands 
teachers be aware of the child's level of both spontaneous and ^cien- 
-tifrc conceptualisation, so^-that -tasks ca^^ 



cepts refined through instruction. A course which seems . to be follow- 
ing this pattern in one particular area is that of Mr. B.. O'Connor of 
Thomas. A. Stewart Secondary School in Peterborough (reported in the 
Toronto Star , May 14, 1974, B3) . 

Although formal teaching yields little fruit except rote 
learning, task creatingVppears to need to be :^)alanced.by some form of 
formal education, that is,' by courses which elucidate and refine the 
skills of inner speech. .This is most obvious in the teaching of 
grammar, att^ of writiYig. i , 

Vygotsky (1962) was well aware that the relationship of 
thought and language may only be a limited explanation of a complex 
fact.«^ However, the door he opened should be of essential importance 
to any educator -the general problem of consciousness . "Thought and 
language, whic^ reflect reality in a way different from that of per- 
ception, aire the k^y to human consciousness" (p. 153) . 
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4. Impact of Percepto-Cognitive Styles on Adolescent* 
Cognitive Functionli rg ' 



,.:>c. VzvoJiopmzYital TAzndU In PoAczptLon 



Earlier conrsid^srations of adolescent intellectual growth and 



Capacity as well as the qualitative view of adolescent; cognitive func 
tioAing and development have dealt with clear substantive 'issues in 
. characterization of cognition. Interest in cognitive styles focuses 
on the manner or form typifying adolescent information -processing and 
problem-solving. 

Study in cognitive styles is of a relatively recent vintage. 
During the last decade, a small but vocal group of psychologists 
researching cognitive processes have discovered sizeable and measur- 
able individual/variations in noh-substantive, stylistic dimensions ' 

It * 

of cognitive development and behaviour. They contend that a full 
appreciation o£,^cogn£ti^^ requires more than the ability 

to measure intelligence and identify qualitative characteristics of 
thought. In their judgment, equally important to an ultimate under- . 
standiiig ofjcognition and thought are- individual variations in the 
style and form used in the interpretation, transfoiTHation, and report- 
ing of information (Kogan,- 1971) . ^ 

There are definite indications that different dimensions of 
cognitive style are appreciably implicated in particular intellectual 
out come s.\iand adaptation to specific educational practices (Kagan et 
al . , 1964) . " 
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Relationships between various dimensions of cognitive style 
and important behaviours such as vocational choice (OsipoWj 1970). and 
pathology (Witkin, 1965) have been demonstrated... 

Cognitive styles have been presented as dimensions in the 
manner of iiiformation reception^ confrontation,' %o^lmti^^ and nianage- 
ment. Gardner et al> , (1959, 1960) fact or -analyzed several measures 
of cognitive styles, tests of mental abilities^, and other personality 
indices, concluding that "/^ . intellectual abilities and cognitive 

.controls, (styles) are not isolated aspects of cogniliive organization/^j| 

^ - . ■ ' '^'i^ 
but are mutually^interrelated. The arbitrary distinction that has 

semetimes been .mai^^tained between intelligence and the broad scale ^: 
organization of cognition seems inappropriate" (Gardner et al , , > 19^0^ 
p. 123). ^ , ■ ' ' t 

Research in cognitive styles has received its share of criti- 
cism. Ausubel and Sullivan (1970) contend that a serious methodologi- 
cal weakness." common to studies in the area of cognitive style is the 
fact that the intra - and intej^-task generality of functign of the 
measuiCs • indexing cognitive style, its determinants , and functional 

0 -- '• . 

■ t . I ' -- . 

consequences have not been established. This criticipm is premature, 
consi^dering the relative infancy of the area and a^ gross ly unfair 
characterization in, the case of well -researched dimensions like 
reflectivity, impulsivity and field dependence-independence. Absence 
of a broad body of replicator/ research and cross-validation studies 
is more than offset by the many exciiing observations of individual 



■ " EARLY ADOLESCENT COGNITIVE FUNtTIONING 209 
.AND INTELLECTUAL GROWTH \v ' « 

problem-solving variability and their educationally salient implica- 
tions. ' ' , . ' 

^ ■ ■ < 

ft 

Students of cognitive styles would argue that given two 
children who exhibit similar IQ and mental age as well as having 
attainejd a developmental stage where conservation and transitivity in 



judgment is no longer a problem^ there still will be consistent and 
distinctive dissimilarities in the way they think and the banner used 
to. perform any given task. These, inter-iridividual variations in style 
are- reflected in perceptual organization of material, classification 
of information/ and problejn-solving behaviour, possibly influencing^ 
intellectual attainments and functioning. i 

Messick (1970) has provided a taxonomy of cognitive styles 
which reflects the rapid growth of this 'research area. Others have ' 
drawn ; attention to and have attempted.to assess the effects of speci- 
fic dimensions' of cognitive styles on intellectual growth (Eagle, 1965;. 
Kagan et al . ^ 1964). Messick identifies nine cognitive styles, whose 
mutual interrelatedness or independence need to be assessed, but which 
have been labelled and studied by psychologists. TTie varieties of cog- 
nitive styles are presented in- Table V with an adaptation of clescrip- 
tions-p:povided in Messick (1970). V 

. ^ Kagan and Kogan (1970) 'contend that dimensions of cognitive 
Style. are influential at each level of problem-solving activity. They 
identify five processes as central to problem, solving: 

1) Encoding - selective attention to and perceptiial preference 

for certain aspects of an event rather than other. ^ 
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TABLE V 



DIMENSIONS OF COGNITIVE STYLE^ 



^COGNITIVE STYLE 



DEFINITION 



irtetd Independence 



versus 



Field Dependence 



Aa anally t i^^'/ay^f^ereeivln g J abi - 
lity to, differentiate important 
elements from background by over- 
coming the embedding context, 

A global way of perceiving; inabi- 
lity to differentiate important 
elements in a problem. 



Reflectivity 



versus 



Impulsivity 



Analytic pondering of selected 
hypotheses; slow and deliberate 
evaluation of hypotheses and infor- 
mation-processing/ 

Speedy response to problem, gener- 
ally, the first answer which occurs 
to individual; frequently incorrect, 



Scanning 



Variation in the extensiveness and 
intensity of attentJ.o,n degloyTnent ; 
related' to the yiiS^idness of an 
experience and sp'an of attention. 



Category Breadth 



Consistency in preference for 
broadly inclusive or narrowly' exclu- 
sive ways of categorizing. 



Conceptual Styles 



Individual variability in percep- , 
tion of stimuli similarities and 
differences in terms of many dif- 
ferentiated concepts; also includes 
the preferences for categorizing 
functionally or thematically as 
opposed to description and stereo- 
type. 
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TABLE V (Continued) 



Cognitive Complexity 


ConstiAiing the world, particulai*ly 




social hpliAvinin* in a miil r^i Tn^n — 


versus ! 


sibnal and hiphlv discrini'inai'pfl 




way. ' 


k 

Cognitive Simplicity 


Construing the environment in a 






Levelling 


MeshAnp of similaT thoiiah non- 




identical objects in memory, with 


versus 


f*OT*T*PQTionfl'i n<y rl i "f i r*iil in T*pr»a11 


of similar elements. 


Sharpening 


Highly compartmentalized memory; 




distinctiveness of similar objects 




stressed with lowered tendency 




for confusion in memory. 


Constricted Control 


Low susceptibility to distraction 


versus 


and cognitive, interference. 


Flexible Control 


High susceptibility to distraction 




and cognitive interference. 


Tolerance for 


Individual variability in willing- 


Incongruity 


ness to accept unrealistic experi- 




ences and perceptions at odds, with • 




conventional experience. ^ 



*Liberally adapted from Messick (1970) . 
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2) Memory - information storage and retrieval functions. 

3) Hypothesis Formulation - generation of alternative solutions 

to the problem. 

4) Evaluation - the process of validating hypotheses by testing 

" them against facts. 

^) Deduction! - attainment and implementation of solutions to the 
problem. _ ^ : c 

Perceptual organization and information-processing are key 



process'es in this division. Since our selective reviev/ of two dimen- 
sions of cognitive style focuses on reflectivity-impulsivity and field 
dependence- independence, which have prominent perceptual components, 
developmental regularities in perception demand clarification. Gibson 
(1969) has supplied a number of generalizations which stress age- 
related developmental variations in per,ceptual organization. 

She notes children demonstrate a decreasing tendency to react 
unifoi^ly to stimuli of the same classwith age. Fundamentally, speci- 
ficity in stimulus discrimination increases while stimulus generaliza- 
tion decreases. ^Pick et al . , (1972) compared second and sixth-grade 
childrens' Reaction Times (RTS) to^ visual stimuli- v^ith mixed proper- 
ties.. They found- that their sixth-graders were more efficient and 
superior to second graders in deliberately focusing attention on dis- 
crete stimulus properties and less prone to distraction by irrelevant 

-t- '^■^ 

stimulus aspects, Maccoby '^and O'Neil (1970) noted a similar trend in 
selective use of verbal lnaterials with increasing age. 
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/ Perceptual sqlectivity also increases with adolescents exhibit 
ing a pronotinced^ facility compared to younger children in attending to 
specific informational features against a noisy, complex background. 
Rarid and Wapner (1969) compared the ability of ei^ht and fourteen^year 
old children to detect simple figures embedded in a strong gestalt. 
The fourteen -year-old ^Ai Idren T^ref e sliiguTarTynrore^ adept at Tocating 
the figure than the eight -year-old. Maccoby's (1969) review of deve- 
lopmental trends in perceptual selectivity generally stipports adoles- 
cent superiority. m 

Maccoby.also notes, along with Gibson (1969) that information 
pickup becomes more economical with age, "the child growing in the abil 
ity to perceive higher order structure of pattern inherent in stimu- 
lus properties, these perceptual developments bear a close relation- 
ship to the growth of formal operational thought. This economizing 
feature in perceptual development can be illxistrated by the processes 
occurring in developing reading skills. Initially, groupings of 
letters within words are perceived as units, but with time, groupings 
of words into sentences develop. 

Hagen and Hale *(1972) reported a study utiliQfng middle-child- 
hoiod and adolescent subjects which charted their performance on a task 
with central features and incidental features They found significant 
developmental improvement in efficiency of attention deployment. 
Recall of the incidental task stimuli did not reveal any dramatic 
change from childhood through adolescence. However, task performance 
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improved markedly, the difference was',explaii\ed |,s a function of the 
older child's ability'to inhibit attention l^ incidental task features 
and to concentrate on central task features. Additional support *^for 
the* adolescent *s ability to restrict attention and concentrate on task 
features central to solution was presented in the Siegel and Corsini 
f ^693^ ^t^dy . They, imcavered-^r ctmri-linear Teiai^ — 
and incidental learning with a peak at- age ten. Sheer amounts of 
incidentally learned materials were equivalent for their eight and 
fourteen*-year-old sample, but different processes appeared to be inVolv 
''ed. IVhen relevant and irrelevant stimuli w^re conceptually related, 
recall of incidental features increased for the fourteen-year-olds and 
not for the eight-year-olds.' Restricted attention would then serve to 
account for the performance of the younger subjects, but not the 
elder. They appeared to process the irrelevant inCormation' minimally. 
Siegel and Stevenson (1966) have noted similar age trends in the pro- 
cessing of ihj^j^ental information. / ^ ^ ■ . 

With advancing age, decided shifts in preference for sensory 
modalities occur. Transactions with the environment' for most children 
appear to pass through an initial preference for kinesthetic - motor 

during the early years to a visju^ and auditory modality duting later 

*• . ., • , ■ 

periods (Mssell et al «, 1971). Bruner et al . , (J966) feels that this 

transition in modality preference is related to the manner in which ^ • 

children represent their environment in thought. o 
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Shapiro (1966*) reported that his ten and eleven-year-old sub- 
jects learned material better than thirteen and fourte^en-year-olds 
when an auditory presentation was .used. Senf (I960) found, immediate 
memory for presentation of bisensory stimuli (visual and auditory) 

ir with age ror Visual Items , vvhi le age di£l?er- 



ences did not emerge in auditory recall for his eight through fifteen- 
year-old subjects. Stevenson and Siegel (1969) discovered an emergence 
of preference fpr and efficacy in recall of material presented visually 
during adolescences Comparing 'visual and auditory 'recall of third sjxd 
seventh g'l^ade children, they found recall for visual content increased 
with age while recall of audjtory content decreased. 

Bissell et al ., (1971) and Gibson (1969) observe tha|^ with 
incteasing prominence of the viSual modality in transacting within his 
environment, the; adole3cent ,exhibits^increasing intersenspry coordinja- 
tion and integration. - - 

Within this framework of developmental regularities" charac- 
•^teri^ing addfescent perceptual organization, XMo dimensions ofvcogni- 

tive perceptual style will b^ reviewed* Though ^ many studies halve been 

. *■ J - 

conducted to validate the dimensions labelled ref lectivity-inimilsivity 

. " • - , \ ^ « ^ ^ ' L 

and field dependence-independence, oilr energies will be devoted to a ' 
'Veview and emphasis of those pieces *of research which are either. 

) . • 

exclusively relevant to an adole^^rtt^j;f>pul»tion or which have some 
general implication for adolei^e^nt co^itl^^ti^ctipBiii^ and growth. ^ 
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Reflectivity - impulsivity, or conceptual tempo, refers to 
that dimension of cognitive style characterized by the manner in v;hixli 

^ the quality and validity of one^s hypotheses a.re evaluated , Reflective 

cliildren are deliberate and analytical in problem-solving activity a.nd 
in their approach %o new and unfamiliar tasks . Impulsive childreh are 
• quick and impatient, seemingly thoughtless and failing to take suffi- 
cient time t6 consider the available information as well as possible 
responses to it. 

Kagan (1965), studying elementary school' children, observed . 
that those identified as reflectives by a Matching Familiar Figures 
test (MFF) were capable of monitoring attention longer, were more per- 
' sistent with difficult tasks, made fewer errors when beginning to 
read, and were less distractable .arid fidgety in classroom settings*. 
Siegelman (1969) has developed a relatively similar profile for 
, ' reflective adolescents in attention to visual stimuli. V/ard (1968) 
reported that rof iQctivity-impulsivity is .a general and pervasive ' 
feature of intellectual pelrform*ance, consistent across testrS ancJ * 
•under different conditions. Impulsive children Answer ^blems Vast^^. 
( - and are more prone to error than their reflective counterparts (Kagan 
et al .s 1966), When faced with , the visual comparisons tasks on the ' 
Matching. .Familiar Figures (MFF) test,, reflective children; spent more . ^ 
time examini-ng alternatives than the , standard stimulus. They appeared 
. to compare alternatives and only then^^on suited the standard foar ' 
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verification ol^ rejection of the* alternative. Impulsive children, on 
the other hand, compared the standiard with on^ alternative at a time, 
making decisions on the basis of how similar or how diffisrent the 
standard was from the alternative. They did not respond to differences 



in detail, responding quickly, and m 
reflective, children. 

Nuessje (1972) ^compared reflective to impulsive fifth and ninth- 

• * . 

graders in thfeir information-processing proficiency- (focusing) on a 

^qncept„ identification task. He' found the reflectives better able to 

efimin^te irrelevant hypotheses. In additioh, reflecvtive children 

demonsj^rated longer, latencies followi'ng' feedback than impulsives, par- 

ticularly if the feedback was negative. Lee, Ka'g^n; and Rabson (1963) 

found that reflective and impulsive third-grade boys learned relational 

' 

and analytic concept^' differentially. The time required for learning 
•* / 

analytic concep|?s was shorter for reflective than impulsive boys, while 

the .reverse observation was true for relaitional concepts^^ Unfortu- 

hately, to date thereVhave been, few studies' of, the validity of this 

I * 

observation for an ad&lescen't sample.* In fact, there has been a 

^ . v. ■ • " ' . * ■ * , 

farrly general disregard of studies in adolescent r^jfledtive-impulsive 
behaviour. ^ * * . • ' ' . 



Kagan and Kbgan (1970) contendh^trnKj- conceptual tempo is bound 



iby^tVo major developmental principles. Vof one, differences in confcep- 



tual tempo aro detectable as^ early as two years- ot a^e (RepuccJL,^ 1968j 
Pederscfn* and Wendet, 1S|68) . * # ^ 
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•Another, clearly evident trend is iivcreasifig reflectivity 

■ ^ •■ ■ . ■ . ■ ' ■ . 

through ''adolescence^ and beyond. However,' a clear possibility exists 

•' ■ ■' ^ ' ~ ' ^ ^ •> ' ■ - / ■ ■ ■ • 

that some children are reinforced for impulsive behaviour and. do not 

. ' . '•• . ' <■ ^ 

■ , ' ■ ■ ■ ' ' \ ' *' •■ •. ' ■ 

exhibit the more, common \growth in- reflectivity (McGandless and Evans, 

1973)* ^Tyjpicaily, a t - 

rather than accuracy may be the critical variable (Kagan et al /, 1966), 

Evidence for increasing reflection with age was gathered by 

Draguns and Multari (1961) who' presented grad-es ,1,^, 6, and 7 children 

with ambiguous pictures and whb by providing additional elements pro- 

gressively decreased the ambiguity. 5. Younger children were more Likely 

- ■ ■ • ■ ' V . ■ ' ' 

to guess earlier in the procedure, whl^eas, the older children inhibited 
guessing until they were reasonably cei^tain of being accurate/ It ^ 
would appear that developmental increase^ in reflective strategy may 
well be' an outcome erf a general disposition t6 be cautious with age and 
to be concerned with making errors. Increasing reflectivity with age 
has been reported by Kag^n and Siegel (1^63) as well, as Westcott (1968) 
thus .cbnfirming the. earlier Study by Draguns and Milltari* 

* Giver and Hprnsby "(Bruner et al ., 1966). point out that while 
there is a demons^trable general tendency toward reflectivity in 
evaluation of problems, the natuY^ of the task moderates this trend. 
Comparing the use of analytic and functional concepts in response to 
pictures artd words, they found analytic concepts decreased while func- 
tional concepts increased >ith age/In addition, analytic concepts 
were more likely to be us^'d with pict{ures than with words. Siegel and 
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Olmstead (1967) found elder children produced more analy^tic responses 
for all classes of stimuli-rpeople, objects, or animals. 

• Task mediation of ref let?tive-impulsive expression was observed 
in the study by Kagan et al , , (1964).. When the^ degree of uncertainty 

„in_a task inc 

which resulted in some combination of erroneous learning, disapproval 
and dpiticism from others. Such tasks as arithmetic are particularly 

I ' 

difficult for the impulsive child. Reflectivity may often have draw- 
's- ■ 

backs as well. Messer^(1970) found reflect ivi? children were more 



^anxious ^^bout making |^ors and displaying incompetence when faced with 
reasoning problems tban impulsive children. 

While overall reflectivity does not appear" to ^ be affectecj by 
sex differences, Kagan, Moss and* Siege 1^ (1963) found boys were more 
likely than girla to be over -represented at both extremes of the reflec- 
tivity - impulsivity dimension. _ * ' r 

Eva:luative judgments of either reflectivity or impulsivity 

' «. " 

should be Vfitheld, unless c[ualified\by the nature of the task of acti- 

vity through .which the style As expressed. Unfortirnately, it is com- 
monly true that adults often are deceived by appearances, preferring 
to think the impulsive and quick child to be "Ijrighter" than his reflec- 
tive ^ peer who takes more time to organize aend reflect on his res- 
ponses. Teachers a.r6 particularly prOne to such logical tating error, 
and their judgments of th^e child's intelligence are based- on his .^tyle 
of responding rather than intellectual ability (Alexander, 1953). 
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While the analytical reflective style is beneficial in tasks requiring 
mathematical and clinical dissection, the imp ul sive chil d is more 



likely at an acjj^antage in humanities, sociatl sciences, and art (Kagan 
etal. , 19e 




-The ■ e f f e^ q£ cofeapLtuaJL -tempo oa- i nt e 1 1 ect ual -per f ormarice-Jia s 



yet to be unequivocally demonstrated. Kagan et al . , (1966) have 

arranged programs for modification of conceptual tempo by tutoring [ 

to • 

impulsive children to become more analytical in their responding. 
Though instruction affected speed of response to problems, it failed - 
to produce any noticeable improvement in their intellectual perfor-/ 
mance,' i.e., change IQ secures. However, Yande and Kagan (1968) pre- 
sented evidence that a modelling procedure i^ of significant value in 
changing a child's conceptual tempo; Exposure to a more or less 
ref lective teacher \and teaching style, along with a pattern of verbal 
reinforcement for reflective behaviour produced measureable changes 
in. conceptual tempo. 

. Ajyi. TZzZd Ve^ptvidmct ^ Flzld Jyide.pmde.nce. a CogrUtive. Style. 

At many different levels and within various content areas, 
education requires students to make a relevant cogniti^ve response to 
problems which often represent perceptually complex situalfions. Her-- 
man Witkin and his- associates have identified and attempted to. explain 
individual differences in cognitive style whereby relevant' features of 
a situation or problem are distinguished and extracted. from irrele- 
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vant features. They have labelled this dimension of cognitive* style ; 
fie^ld dependence - field independence, or psychological differentia- 
tion. Field-indeperidient or psychologically differentiated individua:i$ 
are adept at separation, of the essential and salient features of 
stimuli from their general context. At the other en^^of the differen- 
tiation continuum, the field-dependent person reacts to the complex 
situation as a whole, without analyzing It, -and responding on the 
basis of what the situation does to him rather than^ what he does to 
it; For example, when given a complex or^ noisy problem where the key 

V- 

elements to solution ^re camouflaged by extraneous data,, the ;field- . 
independent is more likely to per.ceive the elements ^nd does so mote 
readily than the field-dependent. In one sense, the field-independent 
handles' the problem while thq problem overcomes the field-dependent. 

Witkin et al ., (1954, 1962) developed four major procedures 
for assessing variation in psychological differentiation. These- 
measures offer a clearer illustrat;iori of the differences characteriz- 
ing field-independent and field-dependent persons. 

The initial technique is the Body Adjustment Test CBATT which 

requires that the subject sit in ^a movable chair placed in a small, 

equally mobile rppm. Bpth room and ch^air caii be tilted in the same 

or opposite directions. Once the person has been moved into some posi-^ 

tion where/hisi^ seating is some angle, removed from the true vertical, 

he -is given control of the instrumentation governing chair movement 

■ ' -» • ' ■ . ' 

and attempts to restore his body to a true vertical position. His * 
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score on the BAT is obtained by measuring the angle of absolute devia- 
tion from the true upright position. The smaller the angle, the 
greater his field independence or differentiatioji. Accomplishing this / 
task is interpreted by Witkin as the ability of the individual to 
divorce his visual sensations from kinesthetic cues to uprightedness 



and responding to the kinesthetic. 

In the Rod and Frame Test (RFT) the subject is seated in a 
completely darkened room facing a luminous rod suspended within a lumi- 
noiis frame. Both stimuli are movable and can be tilted to any angle 
the experimenter desires. The subject's task is to readjust the rod ' 
to an upright position, without regard for the tilt in the frame. As 

MX> score is determined by the angle that the rod deviates 
from a true upright ar vertical position, and also represents an abi- 
lity to differentiate kinesthetic and visual cues. 

The .third test consists of a series of geometric shapes camou- 
flaged within a complex design and is called the Embedded Figures "Test 
(EFT), deriving in large^measure from ah instrument developed earlier 
by Gottschaldt C1926), .The subject has to pick out and outline the 
form of a simple*"^ometric figure which he is*' shown and that qan be , ♦ 
found somewhere within the more complex configuration. He is timed in 
the performance and instructed to work as quickly as possible with the 
24 different test problems*. His score is simply the sum of the time 
measures. A significant portion of the visual stimulation he receives,, 
the colours and other shapes within the overall ^configuration^ must be/~ 
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effectively overcome in order to id^tify the simple geometric shape. 
His ability to isolate the test form, rather than reacting to the com- 
plex as a whole, is reflected in the speed of Response. This measure 
of psychological differentiation is the most economical to use and 
score. 



The final method for measuring psychological differentiation 
is the Articulation of Body Concept (ABC), which merely requires that 
,i.the subject ^raw a person, and after completing that drawing, draw 
another person of the opposite sex.^ The draw:j.ngs are then' evaluated 
according to a comprehensive rating system which takes into account 
the appropriateness of detail in the sketches, and sophistication in 
^ articulating the human form. The field*-independent Is identified by 
the clarity of the differentiation in the parts of the human body and 
the manner in which the parts are juxtapositioned. 

The common theme underlying performance on these different 
measures is the'mannet in which an individual deals with confusion, 
whether by being able to sep^irate aspects of confusing situations from 
their context or falling victim ^to their perceptjual press,, Witkin et^ 
al. , (1954, 1962) reported, aii astonishingly high interrelationship . ' 
between performance on these different measures. Field-independents 
as assessed on the BAT were more likely to identify the simple geo- 
metric forms in. the EFT than fifeld-dependents. In^ addition, high 
field-independents were suj^efior at drawing persons in a manner demon- 
strating clear articulation of the body concept-. 
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While criticized for arbitrarily instituting psyl:hological. 
differentiation as a cognitive style rather than a special abpity 
(Zigler, 1963; Witkin et al ,, 1962)^contend they are justified in 
labdling psychological differentiation a cognitive style. Zigler's 
(1963) accusation that the signifi<?ant correlations obtained between 
measures of psychological differentiation and IQ reflect the opera- 
tion of nothing more than a general intelligence'^ factor , was neatly ^ 

countered by Witkin 's et al.,.(1962> factor analysis of the WISC 

■ ■ I 

subscales which correlate with their measures of cognitive style. 
They demonstrated that the WISC subscales correlating with their 
measures required the subject to overcome an embedding context. 
These subscales included Picture Completion , Object Assembly , and 
Block Design . Verbal and other performance subtests were unrelated to 
psychological differentiation. Performance on the three related sub* 
scales may be dictated by cognitive style rather than intelligence. 

Numerous validation studies of these instruments measuring 
psychological differentiation have demonsllrated a^ost of relation- 
ships and predictions of various behavioural and personality traits. 
Fie Id- independent an^* field-dependent individuals tend to be different 
kinds of people. Field-independents tend to actively deal with and ^ 
manipulate their environment while field-dependents seem to accept 
their environment passively, reacting to it in a global and intuitive 
fashion QVitkin et al . , 1962). Deep-seated personality dispositions, 
such as the defensive structures used to cope with their environmenti 
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reveal equally different mechanisms for field-independents and field- 
dependents* Proposing that chi-ldren with an analytic approach would 
be more likely to employ intricate and specialized defences such as 
intellectualization and isolation while field-dependent children tend 
toward sin^ple/ primitive defences usuch as repression and. denial, the 



Witkin group evaluated a sample of 10-year-old boys by -blind analysis 
of three projective tests. Ratings of their responses on defensive 
structure when ^correlated with the perceptual-index scores (-a compo- 
site of performance on the major tests for psychological differentia- • 
tion)yielded a highly significant £ of .61, suggesting that the com- 
plexity of defensive structure increased with increasing differentia- 
tion. * 

Crandall and Sinkeldam (1964) reported a relationship between 
achievement orientation and field independence in their sample of chil-' 
dren aged 6 through 12, whereas their prediction of dependence-seeking 
social behaviours and field dependency did not hold up. 

Konstadt and Fbrman (1965) experimentally examined the effects 
of field dependence on dependency-related behaviours to find that their 
sample of fourth-graders who were field -dependent performe<;i more 
poorly under conditions of disapproval relative to approval than the 
field -independents. The field-independent child seemed to be less 
externally directed in his activities, while the cognitive and affec-- 
tive behaviours of the field-dependent child were highly contingent on 
the position or negative social cues emitted by others. 
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The question of developmental stability in psychological dif- 
ferentiation has been addressed by study of two longitudinal groups 
(Witkin, GoQdenough and Karp, 1967). One gi^oup was tested at ages 8 
and 13, while the other was tested at ages 10, 14, 17 and 24. Overall, 
the test-rete&t correlations of the measures revealed a high probabil- 
ity that a preadolescent who is either field-independent or field- 
dependent will maintain his status through young adulthood. The coef- 
ficients of stability ranged from .48 through .92. IVhile these measutes 
supported a relative constancy of psychological differentiation over 
time, the absolute level of psychological di,fferentiation increased 
through kge 17 followed by a sligh\: decline through age 24*- Witkin and 
his associates were particularly struck by the manifest stability in 

0 

psychologicail differentiation over the ten -year period. Studied. They 
argued that any measured dimension of personality which exhibits such 
a high degree of stability during as turbalent an era of development 
ais. represented by these ten years is comparable to the observed sta- 
bility of IQ. Kagan and Kogan (1970) point out that this argument 
should be qualified by the observation of increasing field indepen- • 
dence with age, indicating intra-individual variability in psycholo- 
gical differentiation. Faterson and Witkin (1970), in a separate 
longitudinal study of the body concept test ( ABC) produce supportive 
results for the stability of psychological differentiation from 10 
through 24. Ratings of drawings made by their sample oyer these two 
age periods correlated .78. Unlike, the Witkin et al . ^ (1*967) study. 
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they found improvement m psychological differentiation as measured 
by ABC to be negligible following age 14. 

Maccoby (1966) has summarized studies which review the role of 
sex differences in psychological differentiation. In the main, boys 
are. more likely than girls to score higher on field independence. ^ This 
drrjerehc^ emer^ 

•existent before that developmental period. Sherman (1967) has argued 
that this difference can be attributed to differential cultural oppor- 
tunities offered males and females to engage in activities and games 
emphasizing spatial skills. While this, position b^s some minimal sup- 
port (Vernon, 1972), the overall consensus of opinion challenges the 
role played by learning experiences in the development of a global or 
analytic style. 

IVhile the theoretical implications of Witlcin/s research are 
multiple, its? implications for educators are equally extensive. Witkin 
seems to have uncovered an area of intellectual functioning which has 
been generally ignored in favour of verbal and numerical skill. Educa- 
tional agencies should capitalize on analytic skills rather than 
restricting their enterprise to the development of verbal and number 
capacities. Significant evidence exists that culturally disadvantaged 
and culturally primitive group membei^s do not differ in field indepen- 
dence widely from groups having access to broad-baseil educational 
opportunities (Witkin, Faterson,' Goodenough and jBirnbaum^ 1966) and 
may in fact be in some instances superior in an^lyti^ skills to the 
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more advantaged groups (Harris, 1963; Vernon, 1965). 

Field-dependents, on the other hand, cannot be discharged as* 
less socially useful and relevant. Evidence is offered from many 
sources that field dependence is correlated with greater alertness to 
social stimuli, exhi?bited in the field-dependent's superiority in 
r e t ent i on of^ ocl a:t wrds^ t^it zg ibbons ," Go Idberger^ ^and-Eagier Ht9&5^T ~ 
ability to achieve unanimous consensus in les3 time on problem-solving 
tasks than field-independent groupis (Wallach, Kogan and Burt, 1967), 
and general expertise at the art of interpersonal accommodation. 

* ' . ... 

5. General Conclusions and Recommendations for 
Educational Practice ~ • . 

Many utilitarian issues have been raised by the preceding dis^ 
cussion of adolescent cognitive functioning. IVhi^e "lost of the norma- 
tive data reviewed have been based on studies conducted by the purist, 
the scientist, educational practitioners demand answers to pragmatic 
questions such as "How are these disjointed fact's and the voli^ninous 
body of data concerning adolescent cogrtitive functioning adaptable to 
maximization of curriculum impact and effectiveness?" 

Answers to questions of this nature are varied and equivocal. 
The transition from empirical research to' application and the imple- 
mentation of practical programs is neither tidy nor direct. At best, 
a limited number of generalizations dan be offered as broad guide- 
lines for evaluation of currently instituted educational policies and 



practices and their applicability to the cognitive characteristics 
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the earlx adojlescent ; Any changes in educational practice base4^, 

these generalizations should be empirically ea^Iuated for. utility 

before program implementation. 



IVhile both the quanti tat ive-qualitati 



orientations toward 




^he stru^ oT early adolescent coplTive Tun contrTButecT 
extensively to our understanding, the uti/lity -of the information -for 
the educator is difficult to determine with* any degre'e'of precision. 
The psychometric view tenders a description of intellectual abilities^ 
and intellectual growth in t-erms of scores on mental tests^hite the 
qualitative-developmental view has broadly .characterized the state of 
formal thought and its correlates. 

The psychometric approach has established that aduH intelli- 
gence as measured by comjponly used mental test devices^i^i^developed to 
more than fifty per cent of capacity by the^^mej^ne developing indi^ 
vidual is 10| or 11 years of age. This age appr^iniated the initia-^ 
tion of e^r^y adolescence. Mental growthNrate, which-to' that points 
has^be^n positively accelerative, starts' to ilW^down. "^Consolidation 
of intellectual ability and elaboration of specific cognitive abxli- 
ties is marked during this period rather than continuing acceleration. 
Late adolescence and the years, beyond bring with it adult social and 
economic concerns with a corresponding decrease'in intellectual devel- 
opment, particularly for those -who choose not to pursue qr are denied 
further access to education. ' 
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Overall intelligence is subordinated to the development of 
' specific mental abilities. The notable differentiation of cognitive 
.abilities makes jits first measureable appearance during early adoles- 
cence.- Perhaps 4ictated. by the adolescent's idiosyncratic interests 
and attitudes which are ever-broadening with age and experiences, 
abilities become diverse and varied^ Variabi lity between and w ithin 
specific mental abilities over -time is common, making^ curriculum plan- 
. ning a difficult and hazardous activity .when dealing with groups of 
heterogeneous adolescents. Differences in mental ability are reflec- 
ted in academic achievements. For example,* males ..who generally score 
higher, £o3r whatever reasons, on scales of spatial and mathematical, 
reasoning, do significantly better in mathematically based course 
work, whereas females, who generally outscore their male counterparts 

on verbal scales, do significantly better in courses requiring reading 

* ■ ^ t ' ■ ■ 

and comprehension skills. These differences should be accommodated 
in curriculum planning. Educational tasks which allow a significant 
flexibility in choice and difficulty of content may maximize the educa- 
tional function. IVhile granting the necessity of teaching a basic 
course which combines the various skills needed to survive the social 
^tid economic demands of a ;nodem world, the educator would be best . 
advised to all6w intellectual propensity to guide learning rather than 
demanding too much or too little from the respectively slov;er and 
brighter student in a given. ability. ' 

' ' ' * 
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Ifliile differentiation of^jlbility with synthesis and^asoli- 
dation of [intelligence seems a fairly well-established principle 'of 
intellectual development, somewhat equally reservedly stability of 
IQ over tim^ has been supported^ in* ^*?road sense. Many researchers 
have provided empirical demonstrations of extremely wide fluctuations 
in IQ over time, while generally the IQ constancy hypothesis holds. 
This general characteristic of 10 has possibly done more educational 
harm than good,^for consistency of. IQ is accorded an infallibility- 
\which severely under or over-estimates a student's growth in mental 
ability. Not only is selection of children for special classes, or , 
placement based on J| .t^gst results Jess tha^t democratic ^but it lackg"^ 
scientific support. IQ d^es change and the growth^ rates of IQ for 
individuals are not continubus and systematic . 

Individual uniqueness of rn^ntal growth-rate patterns is more 
the rule than the exception. * |^le composite indices are character- 
ized by growth following a relatively continuous negatively accele- 
rating treni, individual ability JLn mental, growth ..-rate is prominent. 
Some children demonstrate a heightened quickening, while others slow 

.. * * 0 . 

do\m idramatically. Other individual rates are characterized by perio- 
die spuyts with plateaus during which growth rate is seemingly non- 
existent. These individual. trenSI are not only reflected in overallr 
intelligence but in the specific mental abilities which define over- 
all intelligence. ; ' 
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Children and adolescents assigned to grade levels by age 

demoijstrate varying degrees of academic achievement within their school 

milieu. Flanagan (1*965) in a national survey conducted in the United 

States known as Project Talent observed 'that 25 to 30 per cent of his 

,^ -,niath~grade. ^ ample surpass^edL thi^ _ avjerag.a. -tw e 1 fth -grader, in ach i ave 

' ^ ■ ♦ 

^^ipent on most c9mmQn sdhool subjectSi Within a given age-graded class- 
t^^^ ■ ^ . ■ • ■ 

j^p'^"- , • „ • .< . • • * 

^^^Yoom, the. twelfth-grade, th6 top 5 per cent of the students learned 

twice as many foreign language words iii a?^* given , time period than the 
avei?age twelfth-grader. Differences between the extremest groups 
in comprehension of literary passages. identified an enormous gulf 
■ favouring the top 5 per cent of the twelfth -grade group who were cap- 
" ^ble of recalling eight out of ten items of information while the 
lowest five per cent could only average two. 

These 'observations dictate that any uniform or quasi-tradi- 
tional approach to teaching and instruction which does not accommo- 
date individual ability differences probably fails to encourage the 
most intelligent arid' capable students as well as the less capable 
child, possibly restricting the educational progress of both groups. 
If education 'is to progress, it must take into account these varia- 
tions in cognitive functioning. . ' 

Individual'izfedi modular, instruction appears to be a major 
direct implication of this research, for the educational practice*. Dif- 
ferential mental- growth rat.es and variations, in cognitive ability 
dictate that the adolescent be presented with a smorgasbord of 
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educational resources and materials which allow him some' leeway in 

working at his speed while still challenging him to improve and attain , 

higher levels of functioning. ^ ' ' . 

* ■ " ■ *' 

While the foregoing general educational implications of the- 

auarit i t ati ve_ s_tudi_es _ of _ adpiesx^r intfdle^^^ 

reflected in the construct ioil- and refinement of turricula, a number of 

specific recommendations can be hiade. TTiey are offered, cautiously and 

with the expressed reservation that qualifications should be considered 

. "'^i'y 

at the very least and sound evaluative research at the best before 
attempts are made to predicate curriculum change on th6ir basis. T , 
\. The pveral*l 'generalization that the older the adolescent, the 
greater hi5 learrning capacity, holds up rather weir under 
examination, ' , 
• 2.^^ Early' adolescence represents the beginning of cessation in 

mental growth, an, age when performance on measures of mental " 
ability exhibits a negativeiy .accelerating trend.. Real growth 
continues, but at a 'slower rate, suggesting a consolidation / 
phase within developing cognitive abilities rather than in 
their multiplication. 
3, Mental growth during early adolescenc e demon strates a measure-- 
able differentiation of ability with overall ojt: general . 
- me'asures-of intelligence that are less predictive of per- 

formance in specific content areas than are tests of primary ; 
mental abilities. / ■ . - 
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Individual adolescents' mental "growth rates are highly vari- 
able, with some exhibiting /tremendous surges in mental growth 

^others essentially stable, while stijl others exhibiting a 

/ .■ ■ . ■• - ■ ' . 

decrement. .In addition, some combination of these trends 

_ within- one adolescent 's- mental gx-owtt is aXsQ_possxhle-^ : 

Intelligence test scores are reasonably reliable'^ and valiS ' 

predictors the adolescent's ability to maste'r verbal, and 

quantitative materials. However, other forms of perfoijnance, 

e.g., novel and creiative manipulation of materials and mechan 

ical . or motor ability, are not equally predictable on the 

basis of IQ. ^ ^ - 

As the time between IQ testing and performance ort achievement 

measures in various a,cademic content areas is increased, iQ 

is less predictive of performance. 

Prominent sex differences in ability to grasp certain eContent 
areas emerges during early adolescence. Boys are much m5re 
adept at spatial and mat hematica|\tasks," while girls are . 
demonstrably supe,rior on verbal tasks. TK^s mdy reflect 
so(iial sex-typing of interest rather t%an \rue difference 
in mental capacity.. . . " • , 

During adolescence, boys are more likely to be IQ gainers 
than girls, (partially explicable as the social reinforcement 
of' competency strivings in the male) . ' 
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9. With: increasing age during adolescence, the individual 

becomes moif^- important in shaping his mental development than^ 
was the case- earlier. 

> • - " ^ X- . 

The Piagetian approach to study of cognitive development would 

pneraTIy instruct the pducatTon^^ 
• of instruction so that they are attuned to the patterns of thought ' 
which are natural to the child at the age considered. IVhile this .does 
''not mean ^tha^t one wilX be able to teach t"he child anything if his 
approach is correct, it does mean that you could teach him more than 
anyone may have guessed. Each develdpmental stage should be charac- 
terized by different educational approaches considering the massive 
gulfs qharacteristic of thought between stages, 

' Early adolescence initiates the stage of formal Operational _y 
thought, ostensibly a final development in cpgn it ive t^rowth; .final , 
in the sense tha\ the formal-operations child acquires the capacity to 
think in abstract terms--like a scientist--no longer relying on direct 
experiential and concrete (pontact with the elements which represent 
thought contents. More> adult-like forms of information-processing and 

problem-solving make, their appearance to one degree or another during 

»' ■ ' • ' , , - 

this stage. Personal hypptheses become responsive to the evaluation 

of data. When the formal-operations thinker is faced with a conflict 

between sense data and his>.own convictions he is flexibly jprepared to 

allow the d|ta to iftodify his personal hypotheses rather than holding 

th^m tenaciously and dogmatically. Appreciation of combinatorial 
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logic and realizing the exhaustiveness of all possible combinations 

of elements allow'the ear ly^ adolescent to systematically and progreS'- 

sively solve problems to their logical conclusion. Purely chance or 

^ trial and error approaches to problem solving diminish in frequency 

\and strength. • | 

Use of 0 chronological and historical concepts demonstrate an 
awareness, of past and future time perspective. This development 
reaches fruition quite late in adolescence, at approximately sixteen 
years of age, signalling the adolescent 's readiness to understand and 

. handle biblical, mythological, historical, and future references ip^ 
greater depth and clarity. Concepts of quantity: volume, mass, and 
weight become more meaningful as well, allowing the adolescent- to 
grasp basic physical laws which utilize these concepts. However, 
these concepts are not each fully developed at the same time as was' 
noted by Elkind (1^6,1). Overall, there is a dertionstrable difference 
in ther formal-operations child's ability to be flexible, inventive 

. and controlled in'his thinking. \ ' 

The appearance of these qualitative changes in tho^ht is not 
spontaneous^ or full-blown. On the contrary, it '4s charactei^ized by. 
gradualism and individual rates of development. While the develop- 

"ment is achieved at approximately the same age for most adoles^cents , 
individual difference variables appear to exert some impact on the 
transition from concrete formations to formal operations. In addi- 
^ tion, the area of cognitive content seems to dictate the transition 
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from concrete to formal operational thought, with certajn propensi- 
ties being acquired l^ater than earlier in the prgcess. 

According to* Piaget, direct environmental intervention has 
little impact^on accelerating transformations in tl^e* qualitative dimen- 
sions of thought, and may in £act be del-et-erious if so applied in 
teaching. This' does not mean that environmental arrangements do not 
affect development of x:ognitive structures, but that the effect is in 
part a natural biological progression partially contingent on inci-^^ 
dental, culturally mediated learning experiences. Structuring of the 
environment and thereby treating the child as a passive element in the 
learning process to accelerate cognitive transformations is misdirec- 
ted and ordinarily ineffective (Flavell, 1963; Phillips, 1969). Only 
rarely does Piaget consider. the educational implications of his 
studies, preferring to chart and empirically develop what is fundament 
tally a philosophy of cognitive growth.^ Educational pragmatism and 
applied psychology are viewed as "American questions'", •- 

Nevertheless, a limited number of broad generalizations which 
have utility in educational practice can be gleaned" from the Piagetian 
position on development. The general axiom, stated at the Outset of 
this section, bears repeating. If the child is developmental ly cap-, 
able of certain operations, then educational methods should be modi- 
fied to accommodate his cognitive capabilities. Just as one cannot 
expect a child Mho has not mastered standing upright to walk, so one" 
cannot 'expect an early adolescent who is incapable of abstraction to 
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capture the metaphorical meaning Ojf Alice in Wonderland . Tiquiva- 
lently, an adolescent ckught up in the present time perspective would 
not be expected to appreciate the historical growth-of nations. 

Another generalization which is notably one of Piaget's rare 
references to classroom teaching, suggests that e^ch set of concepts 
(St concept which is acquired has to undergo the processes of acconftno- 
dation and assimilation in stage-v/ise sequences from the sensori- 
motor through the formal .operational level of thought. Fundamental ly, 
the teacher would^^U^ urged to recapitulate the developmental sequence 
necessary for th6 acquisition of a concept by introducing the child 
to its sensori-motor properties, then having him perform the necessary 
operations with the matjsrials , reflecting or} the materials and cogni- 
tively anticipating other operations* which can be performed, and so . 
on, until the child internalizes the operations and can reproduce 
them without depending on the environment (FlavellJ 1963),, Unfortu- 
nate-ly.., this procedure is highly inefficient from the standpoint of 
educational practicality, since it ordains that each concept be 
taught using a sensori-motor through formal operational form of 

j.nstruction. For example, teaching a basic principle in mechanics 

I ■ 

would involve sensori-motor expediences with instances of the prin- 
ciple through pre -operational and concretely-^operational mastery 
terminating in some appreciation of the principle at a formal level* 
Concepts which may not have concrete identifiable referents such as 
time, democracy, and on, would be particularly difficult to teach 
using this method. 
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A related generalization, ^ed on Piaget's notion that teach- 
ing a child something interferes with hii opportunity to re-invent it 
personally, has be^en incorporated into a teaching technique developed 
by Suchman (1964) which he. labels Inquiry Training , This procedure 
assumes that the child is the master of his cognitive destiny. That 
is, if the environment is open to him and he is capable of acting on 
It, he will try to invent his own cognitive structures which allow 
integration of all the information in the environment. The teac^ier in 
a classroom setting, as part of the environment, should not assumed 
directive or synthesizing stance in manipulating cognitive growth. 
Rather,, his role should be fundamentally that of a resource which 

the child can use or which stimulates the child to evaluate his own 

ft 

thinking about phenomena. Less direct tutorial activity is indicated 
for the teacher, more active searching for the -student who is made to 
realize that the teacher is available to hi^m as an aid in finding 
ansiv.ers. Effectively, the student becomes a more important factor in 
his own cognitive development than most traditional instructional 
approaches would allow him to be. ' . 

mxile attempts to apply Piaget t;o the classroom abound, a - 
common complaint of many practitioners rests. in the difficulty they 
'have identifying the* i-ndividual adolescent's level of formal opera- 
tional thinking. -This limitation is imposed by the absence of any 
convenient measure of Piagetian concepts. In an attempt to eliminate, 
this hurdle, a number of researchers have attempted to wed psycho- ^ 
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metrics and Piagetian data. Their success to date is somewhat mute, 
but holds promise far the near future. .At the University of Montreal 
Pinard and Laurendeau (1964) have initiated a program of research 
designed to produce a scale of mental development based on Piaget^s 
theory. Their approach involves the welding of the Piagetian flexi- 
bility and thoroughness in questioning with a standardization of the 
questioning. To date, their success^ has been moderate (Pinard and 
Sharp, 1973). A particularly unfortunate di lemma is the uncommonly 
long time that it takes to test one student. During the standardi- 
zation studies for this instrument, each subject was tested for prac- 
,ticallr ten hours. Hopefully, ''refinement of the measuring instrument 
will solvd this problem. 

The initial embryonic attempts to apply Piagetian theory have 
been promisijig and work should continue in this vei^^.. The voluminous 
body of data generated by the Geneva School should be exploited fully 
by the applied psychologist and educator for its long-range conse- 
quences for society and the modem v^orld are enormous. 

It was with much trepidation that the following sfjecific 
recommendations for education are offered based on this review of the 
Piagetian view of cognitive functioning. The unease is created by 
Piaget*s oim lack of interest in the educational implications of his 
theory. Nevertheless, an attempt will be made to deal with pragmatic 
issues^ for nothing is more practical than a valid theory for making * 
policy decision, and few can argue against the soundness of Piaget's 
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description of adolescent cognitive development. 

1/ During early adolescence, management of abstract and hypor 
tfletical concepts emerges, thereby facilitating the teaching 
^f general principles. Less emphasis on concrete instances ^ 
of a principle is indicated than for a younger age group. 
This does not mean that pure abstractions will suffice, but 
. rather that such explanations of phenomena need less con- / 
Crete buttressing. 

2. Since the adolescent becomes more facile at problem solving 
given the needed information and materials, the teacher can 
effectively maintain a low profile in the classroom, being 
less directive and obtrusive in the adolescent's activity 
and assuming the role of another resource for the student's 
problem-solving t ^ 

3. Given the broad outline of a piroblem, with all of the 
essential elements present for its solution, the- formal - 
operations child or adolescent is capable of working within 
the problem's constraints ceiitring ^^lis problem-solving 
activity on the relevant elc^ments-an^ less distraetable - 
from the pursuit of his goal. 

^ 4. A principle acquired with one set ofi materials is readily 
generalized to another set of materials provided they are 
fundamentally similar. For example 

ics which is acquired in one situs/feion will be applied to 
the movement of particlesr in another situation. 

25G 
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5. i^ersonal hypotheses chdl^lenged by enipi:(^ica], data, are evalu- 

' ^ ( 

ated and considered by the formal -operations child or ado- 

lescent. If the personal hypothesis is .found not to help, 

it is flexibly revised in the light of this evidence. 

t?^6. Metaphorical content of litetar/ materials is slpw to.be 



FRir 



appreciated by the .early adolescerit. With increasing age, 
the adolescent, is capable., pf going beyond the literal meaning. 
' 7. Historical, mythical', biblica.l, anci autobiographical materials 
are difficult to understand for the early adolescent with 
appropriate appreciation of such contents developing at 
approximately 15 years of age. These difficulties are pri- 
marily the result of-'the relatively late developing under- 
starnding of the concept of time. . ^ 

8. Conceptions of law and political systems are equally nebulous 

0 during early adole^e^ce, becoming more refined and differenti 
ated at approximately 15 to 16 years of age. Prior to that 
time, authoritarian solutions to societal problems are expres- 
sed with a patent inability to appreciate democratic views 
. and civil rights. \ 

9. V/hile concepts of quantity are generally well developed dur- 
ing adolescence, volume concepts appear to be^ particularly 
difficult to grasp prior "to age 18. Overall, boys are more 
capable than girls in handling quantity concepts, and more 
intelligent adolescents are more capable than less intelligent 
adolescents. 
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10. Emergence of formal operational thinking' exhibits a fair 

f 

amount of individual variability as well as differential 
development dependent on the contertt area. 



Some Tecommendations for the educational utility of various 
cognitive st)^es can also be offered. These are': 

1. Differential processing of information is reflected in the 
adolescent's academic achievements. Certain styles are more . 
functional with quantitative than verbal materials and vice 
versa. - . 

2. Cognitive style dimensions, particularly psychological dif- ^ 
ferentiation, appear to be relaftively stable aspects of per- 
sonality, changing little with development, 

3> psychological differentiation, or field independence increases 
i through adolescence:^ Rea^ching.peak growth at approximately 
17 years of age, th^ pattern and stability in growth is highly 
similar to the growth of intelligence. " ' 

4. Field-independent adolescents are more proficient in spatial 
and mathematical tasks, while field-dependents demonstrate 

It 

superiority in task3 loading high on verbal and emotional 
content . ^ . 

5. Field-depi^ndents are more adept at problem solving with a ^ 
group setting, attaining consensus more rapidly than field- 
independent groups. 
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6. Reflective ^children are better able to manage science and 
mathematics while impulsive children are more suited to. 

"humanities, arts, and JliteratureC 

7. Impulsivity can be controlled by appropriate instruction 

* . 

in problem solving and teacher exhibition of reflective- 

8. Impulsive children make more mistakes in problem solving 
and are much quicker than reflective? in arriving at a solu- 
tion* 

9. Field- independent children are not easily manipulated by 
social approval or disapproval of perforrpance, while field- 
dependents are highly reactive. 

10. Under pressure to perform, reflective children demonstrate 
significantly higher anxiety than impulsives. 
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Empincal Base 
for the 

» 

Emotional and 
Social . Development 
of Normal 
Adolescent 



1." General Introduction - • 

The central event ©f adolescence is the development- of .the 
reproductive capacity, an event which has an all pervading effect 
upon the individual and. his social environment. Vast pbaiges, some 
sexual ^^pthers non-sexual, are anticipsgied in this period. In addi- 
tion tb>ajor biological changes, there are concomitantly important 
developments^injh^^^syeh^Togl and social areas. 

The purpose of this chapter, in particular, is to review the 
empirical base in the" literature for the emotional and soes^al .develop- 
ment of noriMl adolescents. It is undertaken and designed to provide 
a wide base of up-to-date information to be used for meaningful educa- 
tional planning. The review wiil also serve to identify needed areas ' 
of research for a more thorough and comprehensive understanding of 
normal development during adolescence. ' 
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■ " to serve as' a meaningful base for study and discussion of the 
educational needs of adolescents, -ages 12. to 16 ,. this review has been 
purposely broa4, encompassing a large, repertoire of theories and empir- 
ical evidence accrued through diverse methods, of inquiry. Conse- 

_quently^ there wi 11 be" at times apparent inconsistencies and conflict- 
ing interpretations due to the differences in ' theoretical formulations 
or methods of research employed in the respective studies. Where this 
does pccur, an effort has been made to insure that opposing views or 

"conflicting findings are equally represented in a factual manner. The 
intent .throughout this study is to assemble a broad information base 
which may be subjected to interpretations "from a variety of tfieoreti- 
cal points of view, - ■ 

There is surprisingly little e,fnpirical resea^h available on* 
th^ developmental patterns of normal adolescents.; There is an exten- 
sive literature, however, which has devoted much attention, to adoles- 
cence, but fronra point of viel/ drawn from .observations pf behaviour of 
a small segment of the total adolescent population. Attention has 

^been focused priTnarily on behaviour of those, ^ound in clinical s^et- • 
tings, fromvwhich generalizations have emerged on the behaviours of 
the larger majority of normal adolescents. It. is small wonder then 
that adolescence has been stereotyped as 'a period of turmoil. The 
unusual, the bizarre and the atypical have served' as the model from 
which tO: extrapolate norms. Fortunate ly such prkctices are being • 
seriously questioned to<iay (Offer, 1969; Gold and Douvan, 1969) as 
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timate sources for modal patterns for the majority of adolescent^ / 



As more stress is placed on .systematic ^empirical sttidy of normal ado- 
lescents themselves, the image of adolescence changes from one of 

• ■ . J • •• • • •. 

"Sturm und drang" to modal patterns that are bland by comparison, 

to . . ■ .' . , 

Research reveals an image of adolescence that is much more tranquil 

and stable for that majority than the picture conjured lip from theo- ^ 
ries based on clinical experience ^d current social comment. 

This search of the literature has been directed to a large 
extent toward sl:udies of the most numerous^ group. It has incorpora- 
^eed also a recognition of exceptionality within a normal range, which 
will enevitably surface in t^rms.of individual and' cultural differences 
and a method of accounting for it . Severe .deviation, serious delin- 
quency or the pathologically disturbed, are excluded. Reports and 
studies, which are preoccupied with clinical conditions have been kept 
at a minimum, but not^ excluded entirely. Some such studies find their 

V - - / 

way into reviev^s,. pronouncements and major treatises of proT^inent 

theoreticians we cannot ignore. Priorities in the search of theT* y 

literature for normative data have been ordered as follows: 

l.^^Empirical studies of the most numerous group completed in 
the years 1967. to 1974. > 

!• Major textbooks oij adolescence published since 1970. 

3. Major empirical studies of the" 50's and 60' s which are' 
identified in the major texts on adolescence. 

4. Statements /by leading theorists/ such as Erikson and Piaget. 

5. Major books of the 40 's— principally to serve as a source 
for tracing major changes in the last 40 years.- 
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As an initial point of departure, studies were sought that 

■ -*« 

had some- bearing on those developmental tasks of adolescence pertain- 

I ■ ; ' • " ■ " . ■ ' ' 

ing to emotional and social development. There are a number of excel- 
lent statements on development$.l' tasks , principally tTiose of/Havig- 
hurst, Erikson, Super, Zaccaria, and Gordon, who have proposed useful 
models. The Group for the Advancement of Psychiatry (1968) identified 
certain Ainiversal tasks of adolescence. These tasks transcend cultur- 
al differences and are assumed to appl/ to all -individuals . They are 
universals based upon the fact that man is a learning animal and that 
all adolescents must learn. What they l,eam may differ from situation 
to situation and culture to culture. Since ^olescence in all cul- 
tares is a period marked by significant change from one who is nur- 
tured to one who is expected to provide nurture for others, e'acli ado- 
lescent will be expected to learn how to work and how to love. If 
biological neejds and drives are essentially the same throughout the 

. ■ ■ • ^ ■ ■ ■ ■ ■ / 

species, the universal problem then i'S that of society fitting the 

' ■''^ • • : ' ■ 

new organism into the older cultural context. Thus, the individual' 

» , ■ . ■ - -\ ■ 

may achieve discipline over his basic drives and become an integral 

\' . 

part of t^e societal pattern. The so-called "stress and storm'' of 
|dolescence» considered by some to be based solely on biological 
origins, appears to be differentiated to a large extent by the pres- 

■ T ■ . " • • 

sures and demands of a respective culture. For example, in the 
Samoain culture 'adolescence is observed, to be relatively free of 
stress. In Western civilization, any consideration of the adolescent 
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must be aware of the Judeo -Christian influence as s^'prime cultural 
conditioner of the ^olescent. 

A synthesis of these vie\^^point^s provides a^convenient perspec- 
tive of normal development for the purposes of this study. Xhe import 
of the information brought together here is heightened if it is seen - 
on the background of those imperative behaviours that an individual 
.must develop during adolescence if he is to fuse effectively with the 
mainstream of contemporary society. Normal development will occur to 
the extent that the adolescent ^accomplishes these developmental tasks. 
In the few short years between childhood and adulthood the boy . or girl 
must: > ' 

1. Achieve an appropriate degree of independence fromjiis/her 
* family, . 

2. Adjust to his/her sexual maturation, ' ' 

3. , Develop new and cooperative relationships with peers that will 
^ encourage emotional independence, . - 

4. Develop a philosophy of life that is consistent with tlie 
. realities of e^xistence, and ' 

5. Make some basic decisions fundainental to fulfilling aSult 
re'spOnsii)ilitie§ to o>^ier oriented values. 

' These task3 arise from t}^ maturational needs of the individual 
and the demands of the 5oci< 

The schema of this report has been organiL zed with the thought 
of presenting a wide ai'ray of diverse materials in a pattern that will 
readily facilitate varying degrefes' of study. It will also identify 
-areas deficient in facts^ and inconsistencies and contrasts in data 
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where more research is needed. 

Discovering the normal can be beset with a number of difficul- 
ties» Normality may be described in some instances as help, in others 
as Utopia, in still others as average or as process. As the term is 
used in this study, we are trying to identify that vbehavioiTr which is 
characteristic oi^ the most numerous group within the given population, 
maintaining -at the same time some provision for exceptionality within 
a normal range. The term normative expectations will be used herein 
to describe two characteristics: ^ 

1. A modal behaviour for the most numerous group, and 

2. Concomitant variations for minor substructures within the 
population . 

The modal behaviour is what we can expect or what has been 
found to be the typical behaviour of the average adolescent. 

Normalcy is not reserved to his behaviour alone, howeveir. 
Variations in cultural and maturational conditions may dictate a vari- 
arice which can be* taken as quite normal for a subgroup. Thus, each . 
modal behaviour is only qomplete i^en tolerances have been indicated 
for differences.. Again this does not imply that extreme deviation or 
pathological conditions are normal--those conditions statistically 
represent a very small per cent at *the extreme ends of a continuum. 

In this study ,^ we have arbitrarily identified the adolescent 
of the North American middle-class culture as exhibiting the behaviour 
we have classifed as modal behaviour.' Once the modal behaviour was 
established,/ we endeavoured to identify variations that may occur 
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through sex, age, andjsocio-economic conditions. Although, in a gener- 
al way, race and possibly other influential factors have not been 
ignored, because of the special aims of this report they have not been 
reported as major variances. 

Middle-class culture has been taken as the point of origin for 
the identification of modal behaviours for these reasons: 

1. It is far more widespread in North America, and has a more 
profound effect on a greater number of people than any 
ather subculture. 

2. There is much more reliable information ^available on this 
group. Major landmark studies have concentrated on this 
area. ^ 

3. Subcultural mores on close examination show that they do 
to some extent overlap the mores of the central culture, 
thus placing that major culture in a central position 
(Group for the Advancement of Psychiatry, 1968: Offer 
1969). 

To aid the reader, normaj expectations will be presented in 
the following format: 

- Emotional Development- -: This section will display the literature 
from a set <?£ modal behaviours and accompanying variations for each of 
these aspects of the major topic: - 

1. Emotional Maturity 

2. Heightened, Emotionallity 

3. The thtee basic emotional states: 

Aggressive, Inhibitory (fear, anxiety and worry) , Joyous 
or Happy States- of Affectivity 

4. Self-concept ^ ^ * * 
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Social Development --This section will display the literature ' 

for a^set of modal behaviours and accompanying variations for the 

major agencies foi* socialization of adolescents; 

1. The Family 

2. V The Peers ^ . ^ 

3. The School' ' 

WitMn each t^p^ic-, normal expectations idli ije organized To 
facilitate a variety of study needs and may be read with varying deg- 
rees.of detail. The format for each normal expectation is as follows: 

Modal "Behaviour , 

Description of the modal behaviour. 
List of all pertinent studies. 

Variances 

Discussion of major variances of age, sex, and socio-economic conditions 

Extended discussion of other important facts 'and conditions. For exampl 
other cultural variances of importance, contrasting viewpoints, or ela- 
borations on the main theme in the modal behaviour. 

2. Emotional Develppment 
The search of the literature on emotional development has been 
focused on the concepts of emotional maturity; heightened, emotionality; 
the three basic types of emotional states: aggressive, inhibitory 
Cfear, anxiety and v/orry), and joyous;. and the self-concept. 
I. Emotional Hatu/ujttj 

Modal Behaviour 1 
Emotional maturity is expected to increase with age, but its 
pace is conditioned by a number of factors inherent in the 
individual himself and the cul'tural milieu (Miller, 1974; 
Hurlock, 1973; Heding and Myers, 1970; Jones, 1965; Crow and 
Crow, 1965; Dunbar, 1958). ^ - ^ 
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Variances 

Age * . 

Heditig and Myers (1970) found significant increases in measured 
emotional maturity between eighth and ninth-graders (13 and 14 years). 
Conversely, little difference was found in emotional maturity between 
ninth and tenth-graders. 

! 

Sex 

Society shows generally more acceptance of overt expression of 
emotions in boy? than in girls (Garai, 1970). Emotional dependence 

involving need for affection and support is in general more -socially 

\ 

acceptable in girls -^than in boys (McCandless, 1970). There were no 

■ 1 . 

sex differences found in «emoti6iVj 'maturity of eighth, ninth, and 
tenth-grade asolescents in the Heding and Myers (1970) study, not- 
withstanding the fact that they did identify significant differences 
in physical and social maturity by sex. Female students in those 
gradQS tended to be inore physically and socially mature than their 
male contemporaries, but undifferentiated in. emotional maturity. In 
contrast, a composite drawn by Cole and Hall (1970) of two earlier 
studies, one by Pressey and Pressey (1933) and the other by Stone and 
Barker (1939) indicate that girls show a greater maturity than boys 
consistent with other measures of growth. The curve o£ maturi^ for 
girls rises sharply between the ages of 13 and 15. On the other 
hand, boys increase in maturity at a moire even arid gradual rate. 
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Socio-Economic 

Social custonvjin the lower 'socio-economic class inclines 
toward more tolerance of overt aggressive acts by boys (Hurlock, 1973) 
Other Imp ortant Factors and Conditions - 
Emotional maturity appears to be dependent ^o a degr'ee on ' 
inteTIe.ctual development. Millef (1974) asserts that intellectual 
impoverishment, as well as W ion a 1 impove^;ishjnent, in childhood, may 
impede the normal attainment of emotional maturity in adolescence. A 
close relationship between intellectual an(i emotional maturity is 
strongly implied by Heding and Myers (1970). 'The found that the sig- 
nificant increase in emotional maturity between the ages of 13. and 14 
and the absence of significant differences between ages 14 and 15 were 
paralleled by similar findings for measures of intellectual maturity - 
as defined m their study. Much of the responsibility for emotional 
immaturity in adolescence is ascribed by Willkens (1967) to adults who 
impose excessive expectations for' eriiotional control early in adoles- 
cence. • Under these unreasonable demands and pressures, the adoles- 
cent's attempts to control the overt expression of emotion can, and 
often does, build up inner tensions, resulting in dire consequences 
later in life. 

Modal Behaviour 2 ' 

As he matures the adolescent is increasingly av^are that ' 
emotional maturity is more than the simple cont?^l of 
one's overt display of emotion. To be emotional ly mature 
on 6 develops appropriate internal and external control to 
the end that social approval is gained with/ut serious 

°^ psychological impairment of on^elf (Hurlock. 
1972; Offer, 1969; Jourard, 1958). 
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Variances 

No important studies citing age, sex, or socio-economic vari- 
ances were found in this search of the literature for this modal 
behaviour. 

. Other Important Factors and Conditions 

Most noteworthy ajiong the signs of emotional maturity, either 
explicitly or implicitly stated in the literature on ad^)lescence , are 
the following: Wilikens (1967) perceives maturity in the shift at 
middle adolescence from ego-centred worry, to worry about social, rela- 
tionships with greater personal effort being shown in the control of 
one's emotions for a social reason. 

According to Crow and Crow (1965), emotional maturity is appar- 
ent in the adolescent's recognition of the social value of fear. 
IVhen the adolescent begins to appreciate tha^t intelligent fear can be 
a safeguard 'and a desirable restraining influence that promotes per- 
sonal welfare rather than detracts from it, he is well along toward 
full maturity. 

Another important characteristic of emotional maturity i? 
shown when the adolescent becomeis aware that the suppression of an 
emo'tion does mot eliifiinate it. The dammed up emotional -energy mani,- 
fests itself in a number of disquieting ways: 1) moodiness, 2) dis- 
placement of the emotional reaction. from the iniating stimulus to 
another 4)erson or obiect not involved in arousing the emotion, 3) day- 
dreaming, 4) sullenness, 5) extreme sensitivity to others (Hurlock, 
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1973; Josselyn, 1971). Sublimation represents a^more acceptable 
indirect expression of a controlled emotion (Hurlock, 1973; Offer, 
1969). ' 

Ego strength has a direct bearing on the wholesomeness of con- 
trol. Autonomy, security and contact with reality mediate favourably 
for mature emotional control (^Jourard , 1958). 

Emotional maturity may be identified in early adolescence when 

the youngster successfully established a ^'bipolar'' relationship with 

the parents. He gains sufficient independence from the home to permit 

the development of important extra-familial relations 'with peers while 

at rthe same time maintaining a secui^ity base *in the home for relaxed 

• f ■ . • . • 

tension reduction where he may integrate experiences^of the world 

external to the home (K^hen-Roz, 1971). Total independence from i 

other.s is not essential to emotional maturity. Rather, there iS> a . 

wholesome acceptance of mature interdiependency as one realizes that 

others need him as he needs them. (Josselyn, 1971), '^^^ 

One index of emotional maturity suggested-by Sweeney and 

Dickenson fl953) is the ability of an adolescent to realistically^ 

appraise people and objects. Inherent in his appraisals are his ovm 

personal interrelationships. As he matures > the adolescent will 

exhibit certain characteristic ttfays of regarding himself and others. 

He will, 1) be realistic about his oivn capabilities, 2) view himself 

objectively and with a sense of humour, 3) be at ease with others and 

enjoy their company, 4) not bp unduly lonely when by himself, 
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5) accept criticism objectively and withou|, resentment (Sweeney- and 
Dickenson, 1953). " 

Results of a study by Rosenbach et al .. (1973), suggest that 
the mature individual's impressions of another are influenced' less by 
the degree of emotional involvement with the other person in contrast- 



ing negative and positive situations. For example, winning or losing 
in a game where they are partners. The actual fact of vvinning or 
losing does not affect the quality of interpersonal ' constructs in the 

(J 

older, more mature individual. Thus, aggression in. the mature person 
is more likely to be directed at the instigator of hostility rather 
than at a neutral pferson. 

Hurlock (1973) identifies four attributes of the. emotionally 
mat,ure individual. Emotional matur.ity is evidenced when the indivi- 
dual: 

- 1. is able to control emotions which are socially disapproved; 
2* .relieves dammed up emotibns in a socially acceptable way; 

3. learns a balance of control to satisfy his own needs while 
conforming socially^ an'd 

4. ^ becomes adept in assessing the appropriate emotional reaction 

to a situation before reacting to it.r 



Modal Behaviour 3 . 

o Adolescents who deviate markedly from the norm in the timing 
and rate of sexual maturing are. those most likely to experi- 
I ence heightened emotionality (Hurlock, 1973; Neiny, 1970; 
Jersild, 1963; Dunbar, 1958). 
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Variances 

I • . .. . 

Sex • - . 

Evidence from^growth studies suggest that early maturing may 

have different effects on boys and girls (Jersi Id, 1963; Jones, 1949).. 

For boys it can serve as an advantage in reducing the number of 

fTustratioTTS^ iir expression of mas cu Unity (Wus^^eii - and Jone ^ , II^Tt 

Schonfeld, 1950; Jones, 1949). For some slovv-maturing boys, feelings 

of inadequacy may persist into later life even after the physical dif- 

ferences which stimulated the negative feel.ing about self no longer 

\ • . . • . . . 

exist (Schonfeld, 1950). ^ • 

\ 

Woronoff (1962) found that fast-growing girls appeared to have 
greater, self-confidence and better emotional adjustment than slow- 
growing girls; however, Jones and Jones (1962) in a study of material 
collected in the late 30 *s and early 40 *s, before World War II, con- 
cluded that early maturing was a disadvantage for girls. 

No direct studies dealing with age and socio-ecbnomic -vari- 
ances v/ere found in this -search of the literature for this modal 
behaviour. ' ' 

Modal Beha viour 4 

^ ' ' ■ . 

Causes of heightened emotionality in .adolescence are multiple 
and will include, in .-addition to the rapid and markdd phy- 
sical changes accompanying the development of sexual matu- 
• • rity, such other factors as social change, physical health 
and nutrition (Hurlock, 1973; Offer, 1969; Josselyn,1968; 
Hlkind, 1967; Bronson., 1967; Crow and Crow, 1965), 
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" Variances , 
Ajge 

• The best ej^i^^ence suggests that heightened emotionality is 
greates^t during tfhe last tx^o years of childhood and the first two 
years pf adolescence (Hurlock,, 1973) . 

' Ko direct studies 4eai4ng Mith &ex ^nd soeto-^eeom?mi^ ^ri - 
ances were found in this search of .'the' literature^ for this modal 
behaviour. Considering the nature of the modal behaviour, it would 
appear that research is needed to explore variances in sex an^i socio- 
economic, conditions. 

Other Important Factors and Conditions 

Hurlock fl973)Uists the following predisposing causj^s o£ 
heightened emotionality: 

1* Adjustment to new environments 

2. Pressure to live up to social expectations 

3. ' Adjustment to the opposite sex 

4. <, School problems 

5. Financial and family restrictions to interactioh with peers 

6. Lack of appropriate ^adult guidance especially from parents. 
Social factors are identified by many studies as the most prev« 

alent cause of heightened emotionality (Cole and Hall, 1970; Elkind, 
1967; Bronson, 1967; Gallagher and Harris, 1964; Dunbar, 19S8). 

Poor health is significantly related to heightened emotionality 
(Hurlock, 1973; Crow and. Crow," 1965; • Peckos, 1957). Frustrating 

0 ' " ^ 
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' " ■ * . ' ■ 

Stimuli that ml^ht be ignored at dther times /can be very annoying to^ 



the adolescent who is ill, 



Modal Behaviour 5 

r^- '• — n — - 



The style of coping with crises in adol^esce^nce is not unlike 
that for. other periods in life. 'Typically the average ado- 
lescent will meet crises in this period in a manner that 

_ _ will i^ncxea^e hi^^^mationaJ: s^^ Crises -^rve- 1 © 

st-abilize rather than threaten personality development 
(Conger, 1973; Offer, 1969; Jersild , 1963; Josselyn, 1959^ / 

Variances ■ " . 

No direct studies dealing with age, se^ and socio-economic 
variances were found in this searclj of the literature for this modal 
behaviour. Considering the nature of the modal behaviour it would 



appear that research is needed to explore variances in age, sex and 

* . • " •• 

socio-economic conditions. ' 

• Other Important Factor^ and Conditions - 
An exception to the modal behaviour is found, in the view of 
the Committee on Adol^^e6nce, Group for the Advancement of Psychiatry 
(1968), wl^ich identifies recui^rent alternation of episodes of dis- 
turbed behaviour with periods of relative quiescence as a uyiique 

' \ ^ ' . • • -" ' " ' ■ 

character^istic of adolescence. The episodes are intermittent and 

]■..«•.•■ . . • ■ . . ^ . 

{length of time will^vary with individuals. 

* ■ ' ' ' ■> , 

W^T^ns (1967) observed^ thiat early adolescence is marked by 
unstable emotions which may be difficult to detect because yoimgsters 
in this age group will hide their feelings through use o£ mechanisms, 
such as being nopLsy to cover their lack of confidence. 
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With the incteasing emphasis on research on normal adolescents 
(Offer, 1969), serious reservations Have been raised about tHe predic- 
tions of inevitable "st.6rni and stress" during' adolescence, typical of 
the attitude emerging is the following statement from Conger ^1973): 

It appears that the stresses that adolescence imposes on the 
individual, partTcuIkrl^ in our cult ure7 d^^^ * 
majority, lead to the high degree of emotional turmoil, vio- 
lent mood swings and threatened loss of control suggested by 
clinical theorests. All of these consequences clearly charac- 
terize some adolescents, but the evidence suggests that there 
has been an unwarranted tendency on the part of clinicians to 
generalize too readily to the average adolescent findings 
~ obtained from a limited, segment of the adolescent population 
(particularly middle to upper-middle class patients 4nd sen- 
sitive, alienated young writers)*. 

Although He recognised some influence of c^ltura'l factors. 

Hail (1904), theorized that heightened emotionality was universal in 

•adolescents and characterized the period as fraught with "storm and . 

stress*^*, the inevitable result* of the physical changes occurring in 

the body during sexual maturing, . This tended to support the tradi- 

tional beliefs that adolescence would be m'arked by emotional distur- 

bances and upheaval (Hurlqck, 1973). / 

Some, modem-day theorists may, yet'fSee adolescen^e^as a period 

of extremes in emotional behaviour, bord^ing. on. the pathological, 

. . ■ . ' " " ' y - ' 

but thej^ rarely^agree with Hall's restriction of source to-^ biological 

' V ■ ■ « ' ■ ' ■ 

. origins (Bios, 1.967r Josselyn, 1959). V ' « 
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Modal Behaviour 6 

Anger outbursts are conunon during early adolescence but . . 
in general reduce with age and become "more controllable 
(Biehler, 1974; Offer, 196a; Group for the Advancement 
^ . of Psychiatry, 1968; Gesell, 1956). ' 

Variances ^ 

Age \ 

Definite efforts are* made to avoid showing anger at .15 and 

anger responses are less frequent at 16 and generally are not t)veirt. 

The adolescent will walk away or avoid' an *anget-provoking person 

(Gesell, 1956). ^ . : . 

^n the study by Offer (1969) the greatest amount of tuiTnoil 

and aggressive behaviour, particularly that e^^pressed towards parents, 

occurred in early adolescence, ages 12 to 14. Bickering was the most 

characteristic form of'disturbances , but t^ intensity of the emotions 



9, 

4 



^were not cons idei/ed by the adolescents themselves to be very deep. 

The normal adolescen't appeared to have the inner ego resources 
sufficient to handle aggressive manifestations. ■ r - ' ■ 

It is not clear in the liter^iture whether anger becomes 
increasingly controllable in consistent steps through ages 12 to 16 or ^ 
if it is in erratic stages. -Some authqrs hold that aggressive behaviour- 
tends. tP be cyclical with recurrent periods- of negativism (Committee 
on Adolescence, Group^ for the Advancement of Psychiatry, 1968; Gesell, 
1956). This- is illustrated in ^:erpts frqm.Gesell's growth^^^af^di- ^ 
ents for anger in whicTT^the most typical responses at each^age are 
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>/ ' . ■ 

as follows: . * . 

if ' ■ 
12 years physical violence and verbal retort " 

15 years sulking, some crying, scowling and frowning 

" ■ ■• . - ♦ ' ■ 

14 years verbal responses prevail. Some may be unusually/violent. 

^ - • -> ^ ■ 

15 years leaving the room or responding verbally in a-sarcastic 

or negative way. ' ; ■ ' 

Sex . 

In a survey by Remmers and Radler (1957) a sujbs t ant ial number 

^ of .adolescents reported that tfhey had trouble keeping tlieir temper. 

* ■ ' ■ " ' ■ ■ ■ ■ i ■ 

This feeling was much more prevalent* among girls. 

^ ■• ' ♦ 

.Sex role in Western culture implies an inhibition of aggres- (. 
siveness on the part of females and implies initiation and instrumen- 
tality on the part of males (Holzman, 1974). 

Studies of the sexual diff erentiatij^ and bas'ic neuro- 
*physiologica,l differences in both humans and other animals, particu- 
larly primates, suggests that females tend "to be m6r# passive and less 
physically aggressive than males. Numerous scientific studies have/ 
indicated that testosterone has a direct relationship to £he level ^ 
of aggressive behaviour. Testosterone increases in adolescence almost 
ten-fold in boys, while it near^ doubles in girls. Thus this* physi- 
cal difference alone suggests greater externalized physical aggres- 
siveness in males (Ccmger, 1973)* 

Socio-Economic » " 

Lower-class boys and girls^ appear to be more openly aggres-*" 
sive than -middle-class children (McCandless, 1970; Lester, 1959). 
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Likewise, Epstein (1963) reports that lower-class 13-year-old ado- 
lescents had more memories containing references to angry feelings 
and aggressive behaviour, while middle-class adolescents had signifir. 
c^ntly more memories involving euphoric affect in sibling and paren- 
tal relationships. 

Other Important Factors and Conditions 

Anger is 'more ^likely to occur when the adolescent is hungry, 
tired or ill CJersild, 1963; Young, 1937; Stratton," 1939; Gates, 1926) 

Modal Befiaviou'r 7 

The characteristic response to anger in early adolescence 
is to leave the scene. When angered, the adolescent will 
characteristically pace the room, exhibit general rest- 
lessness j may go out for a walk or indulge in strenuous 
exercise. Infantile behaviour such as stamping of feet, 
may occur occasionally (Cold and Hall, 1970; Crow and 
Crow, T965;. Gesell, 1956) . * . 

Variances 

Physical violence (a sort of extension of childhood ways) and 

verbal retort by adolescents are more frequently^ indulged in at a^e 

- • , ' » i» 

12'(Gesehll, 1956),, ' - .> 

Sex 

An exception to ttje modal behaviour was noted in a study'of 
creative, high school girls (Halpin, et al > , 1973). The authors fotmd 
that creative, girls ten^Sed to openly express anger with close ^friends. 
Some, incidentally, would follow such expressions with efforts to get 
even. . ' * ' • 
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■ ■ ■ , ' ' ■ I ' . ■ ■ . 

Considering the nature of the modal bphaviour , it woyl'd 
appear that research is needed to explore variances in socio-economic. 

Modal Behaviour 8 

The most frequent cause of anger for adolescents is found 
m social relationships (Halpin, et al .. 1973; Greenfeld 
and Fmkelstein, 1970; Crow and Crow, 1965; Jersild 1963- 
Hicks and Hayes, 1938). \ . * 

Variances , . 

Sex \ , 

' Recalling their adolescent period in high school a group of 
college males reported that anger both by and towards paipents was an 
.often expressed emotion in their"^^ome life (Halpin et_al . , 1973). 

No direct studies dealing ^with age and socio-economic vari- 
ances were found in this search of the literature for this modal 
behaviour. 

■ . - ( ■ ■ 

Other Important Factors and Conditions 

In order of frequency, anger is provoked in adolescents by 
1) people being unfair, 2) siblings taking their property or infrii)g-'. 
ing on private area, \3) being teased, 4) being talked about, S) parent 
discipline, 6) opposite sex (Greenfeld and' Finkelstein, 1970). 

Anger is intensi'fied when the adolescent perceives the pro- 
vocations of others as intentional (Jersild, 1963; Kaplan arid'coodrich'. 
1957). School, as a source df anger, occurs more frequently in ado-' 
lescence than in 'childhood. ' TTiere is a substantial increase through- 
out the adolescent -years in citing persons in the school setting ^s 
being disliked or resented. Also cite<i as sWces of annoyance were 
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prescribed rules and tiuties (Jersild and Tasch, 1949), 

In an early, study of junior high school students, Hicks and 
Ha<^es fl938) found anger was provoked by these circumstances: . 
If being teased . ^ • 

2. unfair treatment by others . 
^ 3, things not going right 
4. saycasm and bossiness, 

Fear and- anger are closely interrelated. Both ate aroused by. 
conditions that threaten the adolescent's welfare--his physical 
safety, comfort, plans and desires. Often he becomes angry at himself 
for being afraid (Crow and Crow, 1965; Jersild, 1963). 

Modal Behaviour 9 .r.. 
Jn early adolescence,, particularly ages 12 and 13^, the verbal 
•retort supplants physical violence as a conmion expression of 
^ anger (Cole and Hall, 1970; Gese-11, 1956). 

Variances 

Age ' * ^ 

Deflected response, or taking out anger on another, also. begins 

to appear at about age 13 (Qesell, 1956). 

Sex .' „ ■ • s.' 

Offer (1969) reports that boys cope with, anger" much as they ^do 
anxietv. They reddi ly admit the presence of the .emotion and in d^aes- ■ 
where anerther person is the cause, resort to sublimating activity 
rather than direct attack upon the source or erectiop ofi^ elaborate 
^ defence mechanisnr^.,. Physical activity' such as ^spprts are considered 
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a good outlet ^for pent-up hostility. Bandura and Walters fl959) 
observed that physical violence is rarely used by non-del|inquent ado- 
lescent boys. . 
Socio-F-conomic » 



There is considerable evidence that physical aggression is 
used more often than verbal means to control the youngster's behaviour 
in low income homes, tj^us producing a higher tolerance for^ aggr^sion 
in their daily lives (National Advisory Commission on Civil Disorders, 
L969; Chi Iman, 1965; Clark, 1965; "Moles, 1965; Sears^ 1961). 

Modal Behavior 10 , 

The early adolescent 's. perception and interpretation of 
violeiit aggressive acts /s related to differences in^er- 
sonal life pal^terns (Greenberg and Gordon, .1971). 

Variance^ _ ' 

V Socio- Eeonomfc 
: In a study of fourteen -year-olds, Greenberg and Gordon (1971) 

»did not find a significant difference between lower income and higher 

ft 

income groups in their perception of violence. This is in contrast to 
previous studies which did note a tendency for Iqw income groups to 
see less violence ii) productions on T.V. . Disadvantaged fourteen-year- 
olds perceived greater reality in television violence atid found such' 
episodes more acQepfable and, incidentally, more' humorous th^n advan- - 
tagedM4-year-olds. ' '\ 

No direct studies d6filiii[g with age and sex variances were 
found in this search of the '^iterafure for .this modal behaviour^ " 
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Modal Behaviour 11 . 

The type of fear will vary according to age, -sex, arid socio- 
^ economic conditions. Individual differe^es within cate- 
( gories will occur as well, depending on what »is important 

in the unique life-style of ^ the individual (Hurlock* 1973; 
Greenfeld and Pankelstein, 1970; Crow and Crow', 1965; ' • 
Jersild., 1963; Gesell, 19561, " 

Var^^Kes 

\n a study of self-reported fears, ages 13 to -85^^ Spiegl^ 
and Liebert (1970-) found no significant age differences in the occur- 
rence of anreal istic fears. Their data^ suggest that ifew fears and 
intensity -of already existing fears may occur ip p*eriods of increased 
stress accompanied by greater 'responsibility and productivity. ,Con- 
sequent Iv, it is not uncommon for there to be an increase in -the num- 
ber of Realistic* fears at the outset of adolescence which will taper • 

^ • . • 

off during early adulthopd. *, "T' 

In general, a decline in the jiumber of fears ^)etween, ages 12 
and ife has been observed (Spiegler and Liebcf-rt/ 1970; Gesell 1956)^V 

" Follovfing his^cyclical theory of development, Gesell (1956) 
fo^wd the following fears characteristic:' of each^igef^ '-^^ , 

^ /y 12 v^ars in general, a fearful agei^ Fe'ar of tKe dark mention'ed 

1-3 -y^ars experieYi^^ng a decline in fearfulnessy Half as many 
"^"^T^^^ fears as at* 1J2,^ Now^inclUd^S crowds anE high places 

as sourjrei^ of «f fear.- • . • ^ • 

' . , 14 years noticeably fewer fears*: /Rep'&i?«t.s "^fe^rs of^animals 
J .u - ^ (especially snakes), the dark, andlfxgh places-^all 

VaboOt equally. . r * * ' \ 
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15 years slight increase in number of fears experienced over age 

14. 

16 years relatively few fears reported. ' (lirls still report fear 

of dark^-especially dark streets. New social situations 
are mentioned. 

The Angelino, Dollins and Mech (1956) study revealed the follow 
ing age differences in fears: 

'.Fear of animals shows ^, rapid decrease after nine, hitting a low 
at about 12 years. . 

Fear of school peaked between ages 11 and 12 for girls and around 
age 13 for boys. 

Sex - . 

Boys exhibit fewer fears than girls (Hur lock, 1973; Croake and 
Knox, 1971; Creenfeld and Finkelsteirf , 1970; Spiegler and Liebert, 
1970; Croake, 1967; Gesell, 19^6)." . " - * ' 

: I Girls characteristically place a higher . val<ue on personal 

safety and show mpre fear of animals and strangers than^ boys (yurlock, 
19.73): . They show a^fear of being aldne in the dai^k to a more advanced 
age--age 16— and express more fear of parents than boys {Greenfeld and 
Finkelstein, 1970). . . ' ^ ' 

■ ■ ' ■ ■ J . ■ .- ■ 

In the AngeUno, DolJins. and Mech (1956) study^ gf^ls expressed 
more fears than boys about social reiations and natural phenomena. - 
Socio-Econo^nxc ' « . ^ ^ ' * - 

In a comparison of fears hel^. by different s5cio-economi,c- 
groups, characteristically, lov/er sdc'io-economiq adolesceivts show a ' 
greater number of fears (Croake j 1967) and have 'more 'feai* of parentjii*' . 
threat (Hurl ock, ° 1973) ./ . ' .. , . \ < 
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Qualitative ^differencejii in the fears of low socio-economic 

and high Socio-economic pupils^'were reported by Angelino, Pollins and 

Mech (1956) as foMciws: - ^ . 

Low socio-economic boys expressed more fear of teachers; higher 
^=;ocio-economic boys of susceptibility to stage fright. 

Higher socio-economic girls had more fears ^ of school fhan lower 

~ isocio-econom^ic girts* 

Other Important Factbrs and Conditions 

Fear is not , inherited. For the most part, specific fears 
are learned by conditioning, involuntarily. Much fear stems from 
observation as well as experience C^^'i likens, 1968), 

Unwholesome fears may be aroused in adolescents by unthinking 
adults. Pdrents and other jdults who criticize fear reactions of ado- 
lescents often force them to become apprehensive about fear, consider- 
. ing it a wrong ^rather than a normal ihuman reaction. Consequently, it 
^often takes more courage for the adolescent to show fear than to con- 
ceal it fWi likens, 1968). ^ 

The overriding effect of fear on other aspects of life are 
shovvTi in a study of 228 male high scHool students grades i9 to 12, per- 
Q<?ptions of occupational prestige and occupation aspirations conducted 
^ ])y Tseng and Carter fl970). The researchers were able to demonstrate 
that subjects motivated to avoid failure were less accurate in their . 
perceptions of occupational prestige and had lower occupational aspi- 
rations than subjects who were succe^js oriented in their motives. 
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.In a study of 1,100 pupils ages. 9 to 18, drawn from two dif- 
ferent socio-economic levels, Angelino, Dollins and Mech (1956) made 
an interesting comparison of fearis and worries*. Using an iptrospQc- 
t ive-projective method to elicit from pupils what they thought were 
the fears of their .peer group, the authors reported that there was ^ * 

littl'C^^i'^ ronco ir^-t^ ^ars-^xperirenced-^^^ w soc i^ 

economic and high socio-economic pupils. Qualitative differences, ♦ 
however, were noted (See discussion under Socio-Economic variance 
above) . , i 

Modal Behaviour 12 

Tlie dominant fears of adolescents are related to social situa- 
tions and represent a significant change from childhood fears 
(llurlpck, 1973; Croake, and Knox, 1971; Cole and Hall, 1970; 
(Ireenfeld and Finkelstein, 1970;, Croake, 1967; Gesell, 1956). 
Moreover, adolescents' fears tend to concentrate om concerns 
aBout school (Greenfeld and Finkelstein, 1970; Cole and Hall, 
1970; Croake, 1967; Angelino,^ Dollins and Mech, 1956; ^ 
Angelino and S'hedd, 1953). , ' 

Variances » i 

Age * - ' 

• In a study by Angelino and Shedd (1953) on over 500 pupils in' 

% *■ ■ 

public school, ages 10 to 18, it was observed that 13 to 14-year-olds 
were concerned primarily with school-related fears." There was a notice-, 
able shift at IS to personal conduct "^jirs and to political and econo- 
mic at'16. No direct studies dealing with sex and .socio-economic 
variances V7ere found in this search of the literature^ for this modal V. 
behaviour. 
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Other Important Factors and Conditions 

An exception to school as the major concern is noted in the 

studies by Croake (1967) and Croake and Knox (1971) who found^that 

political fears, 'such as "communists taking over*' and *^^^ar", ascended 

to a commanding position. Intensity of such feai^s,, however, was 

djjninished jin tJie„mo^t_ recerit study^ These results are clouded witli 

speculation because of admitted methodological weakness' by the research 

ers (Croake, 1967)-. It is worth nothing that rank of^ school as a major 

fear in these studies was either third fourth for boys and upper and 

'ower socio-eeonomic groups. Glials ranked it sixth in the Croake and 

Knox study (1971). Gesell (1956) reports a higher, incidence of fear of 

animals than more recent studies. 

(*) 

Recent studies^ have provided the following order of frequency 

for fears . ' 

Croake and Knox, 1971 ' Political, personal relations, 

animals 

' Cole amd Hall, 1970 School, accidents, disease 

Greenfeld and Finkelstein, .1970 School, war (political), snakes 
Croak^ 1967 Polit^ical, safety, home 

A sample of jUni(^r high school students from the same school 

used by Hicks and Hayes (1933) served .as^a basic reference poipt for 

the Gre'enfeld and Finkelstein study. ThifS study showed a lower per 

cent of fear iri general and a highei> placing of school-related fear." 

Political and economic fears -becanie predominant at -age 16.. 



^* -These data do not necessarily apply to Canadian situations. A 
. Cianadian study on the topic is stMl to be done. 
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Winkles (1949) reported fewer fears of domestic animals and 
more fears of physical harm observed in teens, than in preadote^Lcmiis.. 

Fe^rs from childhood can perstst into adolescence and even 
beyond. Jersild and Homes (1935) found that, nearly hal^ErS(:hildhood 
fears of animals carried over to adolescence; one-thixd^^f^hildhood 
•fears of accidents and injuries continued into* adolescence ; and two- 
fifths of fears related to personal failure or inadequacy/aroused in 
childhood persisted into adolesc-ence. - ^ 

V. Inhlbito'uj StatQ6 - Anxi^tu and Wcn^M ' ■ - 

^ \ Modal Behaviour 13 

✓ ' ,? . • ■ • • ' 

A main source of anxiety and worry for adolescents at all 
ages, 12 to 16, is the school (fireenfehf and Finkelstein, 
1970; Off eir, 1969; Adams, 1968). ^ ' ^ " . 

Vaioairees 

Age ^ * \ ^ 

Worry and anxiety are implicit in the adolescent's identifica- 
tion of his most C(W<^^ and school is a persistently dominant 
personal problem dLp^^^^itiQA by all ages, 12 16. (Adams, 1968; Abel 
>nd Gingles, 196S; K^cskbwski, 1962) . It peaks'^ as' a problem at 14 for 
boys ai^^ 13 f^r girls (Adams, 1968). " ' . ^ 

* ^ Sex ^ , J ^ . . . 

Girls show more concern about school marks than boys (G^eenfeld 
and Fink^lstein, ;i970) . : Boys were found to eKp;ress concern about 
teachers rfot^i^S'ting thpm as individuars* (Offer/ 1969) . 
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• In a survey of. cross-cultural studies/ Remmers (1962) con- ' 

eluded that the self-perceived problems of adolescents are ranked w,ith 
a. high degree of similarity. Past high school problems an<^chool- 
related problems tended to be of major concern to all. Although North 
—ftne?' i ean ^ German , and Indian^^di^rl^^ceTrt^^expi^ss^ ma j concern 
about their ability to study, the intensity of such worry was; by far 
greater for Indian youngsters. Concern about health was minimaj'for 
all teen-agers regardless of culture. Worry about ability and voca- 
tional goals occurs earlier, in boys than in girls (Hurlock, 1973). 
Girls focm earlier on personal appearance and social acceptance.^ 
, Ofier (1969) observed that adolescent boys showed anxiety 
expressly about perfqrming before' others , their abilities, evaluations 

made of them by others, and being a part of a group,^ Clearly , their ' 

. ■ ' -'^ ■ ■ . . ■ \ ' ' ' ■■ ■', 

anxieties centred, on social activities, particularly on those, that 

were likely to occur in the school setting. 

Interestingly, s.ex did. not appear as an important differen- 
tiating factor in the Remmers (1962) survey wherein boys *and girls saw 

■ ' * ^ .■ ■ . ■ - * 

study/as their most serious problem and being a good sport a problem / 

. ^ ' . f 

of minor concei^n- Both identified Wanting- to make friends as a major ' 

concern; however, girls had more intensity of feeling alDout it* 

No direct studies 'dealing with socio-economic variances were. ^ 

found in this search* of the literature for this modal behaviour. : ' 
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' o/her Important Factcfrs and Conditions 

/in a study of high school students by Mooney (1942) , school 

as a problem ranked third after the categories: futur^p vocational, 

eduji^ational, and finances, and living conditions and employra^. , . 

/ ^' 7 " ModaT Behaviour 14 ^ 



/ Anxiety is more' likely to occur in an adolescent if the 

individual feels that he is unable to meet the cultural 
expectations for him (Hurlock, 1973; Offer, 1969). 

Variances 

No direct studies dealing with age variances Were found in 
this search of literature for this modal beh^viourV Considering the 
nature of the modal behaviour, it would appear that research is needed 
on age variances. 

Sex , 

Investigations of teen-age worries by Crow and Crow (1965) 
•revealed some important sex differences ♦ Both sexes tend to worry 
about similar things with some quantitative differences. Males, worry 
about not working hard enough, growing xold^ and living In shabby homes; 
females worry 'more about inability to succeed in the work* to which they 
aspi^re./ ^ - ' 

So,cio-£conomic 

The amount of worry is about the same in different social 

Classes but differs in specific detail. For example, school worries 

\ ' ^ \ ' ■■ • . 

for middle-ciass youngsters centre on conceiTis about'being admitted 

to the college of their choice, whereas lower socio-economic youngsters 



/ 



276 / 



EMPIRICAL BASE FOlt THE EMOTIONAL AND 
SOCIAL DEVELOPMENT OF NORMAL ADOLESCENTS 



ERIC 



are concerned about recitiii)g in class if called on and a perqeivfed 
hostility toward them from teachers (Hurlock, 1973). / 
Other Important Factors and Conditions 

Adolescent anxic^ties frequently arise from approach -avoidance 

_-. _v _ ^ ^_ / _ 

conditions. Cbriflict Stems from incompatible desires or impulses. 

Feelings of f^ar and anjger; may be in conflict without the individual 

being award of it. Self-determination, interpersonal relations, com-^' 

petitive versus cooperative urges, and repressed guilt are s.ome of 

the main sourcp[;5 of anxiety-px'oducing stress (Jersild, 1963). / 
^\ ■ / ■' 

Worry :is characteristic of the adolescent years, but if it is 

, , , ' /' ' ■ ' ^ 

to be controlled, tpe individual must take pos^itive action* and loc$it0 

sources of concern.' Competent adult assistance ma^y be neces$ary |f 

■ " ' . ■ • ■ 

the wor;ry'is not t^ pjfersist over long periods of time (Crow and ^row, 

1965) . 



When the.t>T)ical adolesdent is confronted with troublinjc 
emotional problems conflicts j he is more likely to retreat/ i^om 
introspectivehe^s of any sort (Conger, 1973)* 

Teen-a|^(problems or worries are well 'documented ijd tth^ com 



prehen^ive survey by the Purdue Opinion 'Poll . Remmers and t^adler 



(1957) in The American Teenagei^ reported the following most^ common / 



problems ofyt^en-agers in order of intensity for grades i[lin0 through 



twelve: 



Do thingji I later regret. 
Worry ab^ut little things 
Can't help daydreaming 




291 




ERIC 



EMPIRICAL BASE >FOR THE EMOTIONAL AND 277 
SOCIAL DEVELOPMENT OP NORMAL ADOLESCENTS 



Girls expressed greater concern about these personal pr'dbl ems than 
did boys. One interesting age difference was identified; .Where 
"worry about little things" was lowest in i-ntensity^ the 9th-gra<ie 
level, regret about things done was highest and did not. taper off 
-apprectabiy unti t ^he^ seni or year. *^ 



' ^ Modal Behaviour 15 

The shock Of puberty is a source qf increased anxiety at 

; the beginning' of adole,scence. - It may be anticipated that 
the adolescent will spend much time in deep thought, • 

usually secretive, about the changes both physical and 
eraptional that are -taking place at the moment. ^Normally, 
outbursts of anxiety will begin to subside in aboUt two - " 
or three years as the adolescent- b^cohies accustomed to 
the new aspects of self (Nixon, 1966; Group for the 

Advancement of Psychiatry, 1968; Iwawaki et al .. 1967'). 

/ ' - ^ ■ . 

\;Variances ... 

■ * ' • ' 

There were, no studies found in this search of literature that 
. ... ' , ' \ 

dealt , explixjitly with variances of age, sei;- or socioreconomic.con- / 

dit^ons on this modal behaviour.,- 

^ ... , ■ . . / 

Other Important Factors and Conditions . ' , / 

Evidence from the, use of projective tests rfeveals ^widespread 
anxiety among adolescents (Jersild, 1963; Frank Pt al ., 1953). In q 
list of problems compiled from a number of studies in the 1940 's' and 
19S0»s, Cole (1959)' identified, the following most persistent and 
serious personal problems in order of intensity, 

!• Suffering from ?iausea / , 

2. Sexual development ^ ^ 

3, Being under or over weight ^ 
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4. Worry i'ylg oi^er examinations 

5, Worrying over atomic warfaxips 

./ 



' Modal Beljaviour 1( 

I Marked change's in cognitive abilitv/cohtribute to an 

increase4 potential for anxieW an^ worry in early 
] adolescence, WKen t he ad o lesceint/is/ c apab le o£ carry- 
' * ing out, formal operations in hiWthiiiking, he is no 
^ longer confined to perceived realities and can formu- 
late hypotheses which may serve to stimulate a vivid 
imagination (Conger, 1963). Much worry and anxiety in 
/ adolescence is found in part in a new f Ound abi lA^J'k^ 
] exaggerate, t6 %orrow trouble** as it were. It is nolt 
j ^surprising, therefore, to see a disruption of psycho- 
logical equilibrium occur at the onset of puberty in • 
! normal adolescence (Conger, 1973; Hurlock, 1973; Crow 
. and Craw, 196?) . 



Variances 



There were no studies found in this search of literature whidh 

/ ^ 
dealt directly with variances of age, sex, or socio-economic condi-, 

tions for this modal behaviour* 

Other Important Factoys and Conditions 

Signs of anxiety in adolescence are identified by Jersild 
(1963) las follows: 

1. Individual response out o£ proportion to a given ^situation: 
greatly upset by^little things, excessive anger at^ivxaly 
frustrations ^ . 

.. . ^ ■ ■ - \ 

2. Underreacts - shows no anger When jWtified, apathetic wjien 
joy^easonably expected response \^ 

3. Compulsive drives 
, 4. "Acts out of character " ' \ 

5. bxcessive rigidity, self-righteousness, dogmatic 

6. Sets iiitpossiblo standards for himself 
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» ■ 

- 1. Failing in school. ^ 

Joyoa6 ayid flapxtim66 Statu o/t AUictlvltn \ 

Modal Behaviour 17 f 

' On the whole; most adolescents in the age range 12 to 16 / 

t are happy and exjperience many joys (Offer ^ 1969; Group . 
Tor Advancement of Psych-tatry, 1968; Colemari, 1961; 
Ges^ll, 1956). . s v 

^Variances , ' \ ' . ' 

. ■ '■ ' ' . \ ■ ■ i 

• ••Age- / /' , ■ .■ 

Adolescents report varying degrees of happiness and reasons ' 
for being happy vary according to, age (Gesell, 1956). 
At twelve most report .being happy.. 

At age thirteen there is hn increasing nuipber of adolescents 
reporting th^ they are not very happy— they tend to be only moderately 
happy or calm. Happiness is reported in terms bf trips' or visits, and 
success in schpiol. 

At age fourteen there is an increase again ^of reported VhappL- 
ness. SourcesVof happiness are success in, sports, clothes,, boys asking 
girls out,, and going to camp.- 

• . At fifteen, again the majority consider thCmselvefs happy. Tfie 
sources of happiness are found to a. large extent in school,. 'school 
politics and play, dances, and looking forward 'with anticipation to 

• . . • < . 

future things. ' " ' 

The majority of sixteen-yoar-olds describe themselves as happy 

< , ■ * • 

with the sources of happiness being di\h!tt:'se and unspecified. * 
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Middle and late teens. find happiness in self-improvpment and 
Other's good fprtune more than do younger children (Jerai^d, 1963);* 

General good health plays an important part in the happiness 
of the adolescent, but » it is not as important as it is\|pr the younger 
child (Hiji*lock^ 1973), - 



Sex 

In their wishes for the^uture, Uoys placed happiness atove . 

"athletic achievement, altruism or idealism but subordinated it to siich 
things as academic achievement, wealth and interpersonal relations 
(Offer, 1969) . The following sex differences were noted in responses 

o.to questions in the Coleman study,. Boys favour leisure tinje activi- 
ties involving ^rganized ^tdoor sports, hobbies and watching .tele- 
vision, in' that order. Girls on the 'other hand indicate preferences 
for reading, being with the group, ridilig around town, and listening 



to records or ther radio, in that order (Coleman, 1961). Girls find 
♦more happiness in companionship and'^other social relationships than 
do boys, while boys find inorc happifiess in spbrts'and amusement ,and 
recredtiofial places than girls (Jersild, 1963), 

• No direct studies deajing with socia^economic variances were 
|oUnd in this search of the literature for this modal behaviour. 

Other Iinportant Factors an d Conditions • 

, . ~^ — r 

Jersild (1963) sees a variety of things that can cause an 
adolescent to be' happy. Among them arej a feeling of satisfaction 
^with hoijie and school^ the peer group, material objects (e.g., money,. 
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gifts)^, and sports and games, causes of happiness depend more on 
a feeling within the adolescent. Hurlock (1973) lists good adjustment 
' to a situation, feelings of superiority, release, of pent-up e'motional • 
energies, and perception of comic elements in a situation as the major 
causes of happiness. * • ' 




Modal Behaviour 18 

- Affection for others becomes more intense during adoles-' 
cence CHurlock, 1973). This affection is 'usually focused 
on peer^ adults outside of the home and occasionally 
^ family, pets CHurlock, 1973; Crow, 1965). In some instances, 
adolescent affection may even centre on real or 'fictitious 
heroes (Hurlock, 1973). However, he will r&frain from 
open displays of affection (e.g., kissing) for fear of 
ridicule, social disapproval, or rejection. Rather, he 
xviU e^qaress his affection by trying to be with the per- 
son, making the person happy and listening intently to 
everything the person says or does (Hurlock, 1975; Crow, 

Variances ' , . ■ 

During early adolescence, affection is beginning to develop in 
relationships with the, opposite sex. Adolescents at this age often 
develop crushes on older youths or adults (Willkens, 1967). ^ 

During middle adolescen'ce, affection may be found afliong small 
groups and close cliques. Generally, there are fewer love objects. 
"Going steady" increases and adolescehts/may'even experience a case 
of "puppy love" (Willkens, 1967). ' 

In late adolescence, .the number of people for whom the ado- 
lescent displays affection is smaller still; In fact, h^ may.have 
already selected one. special person for whom he shows affection* 
(Willkehs, 1967). 
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Sex 

■■I III' " " * 

Girls are usually more ready than boys to staVt developing 
affection in relation to the opposite sex during early adolescence. 
However Will keens' (196 7) cites aV^hanging trend due to social- practices 
which seem to be hurrxing b oys Kreadiness and causing dating t o be , ' 
started at an earlier age. Willkens also observed that girls of,ten 
develop more crushas than boys. 

M *Socio-Economic ' ^ 

In a study t^^^^Gtridfarb (1943) adolescents raised in institu- 
is were found to b^incapabje of freely forming emotional ties and, 
of deiionstrating freedom iji their intellectual capabilities. 

Other Important Factors and Conditions ' . 

In most stydi^s cited, 'affection and love were dealt with 
basically- on the^ame level. According to Hurlock (1973) the diffet- 

ence between love and affection is that love is a stronger emotion, 

/ 

usually directed towards the opposite sex, and containing elements of 
sexual desire. 

According to Crow (1965) teen-agers see love as a mutual 
affection that grows until you can't see any other peiyspn* To love 
and to be loved i^ highly important to the , adolescent • Even though 
this love could probably be best described as !.'puippy love", it is 
most dramatic and serious for the. adolescent (Willkens, 1967; Jersild 
1963). Some authors interpret an adolescents' first sha:^ing of love- 
loving someone of the opposite sex and being loved in retum—as a 
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revelation (Jersild, .1963;_ Wenkart, 1949). 

Erikson (1963) describes adolescent love as a means of defin- 

ing identity. The adolescent, by projecting his diffusion ego-image 

• • ■ • • • ^ 

on someone else, sees the ego-image reflected and clarified. 

It is ol^vious from this search of the literature that informa- 




tion on joy and happiness among adolescents is seriously lacking. Of 
the books published in the 70*s that were purveyed in 'this search, 
Hurlock's (1973) was .the- only book to give any particular attention ^ 
to these emotions/ Pei'haps the preoccupation with tlie disturbed and 
the atypical adolescent has again distorted our view of adolescence. 
We. know more about th^ir anger and inhibitory states than their joys 
and pleasures. * - 

m . If 

*■ ■■** 

Modal Behaviour 19 

. A major task of adolescence is the reevaluatipn and redefij 
nition of the self-concept. The^.advent of pubetty and the 
shift in society's attitude toward the individual force^ 
^ ' niajor changes in the concept of self; thus, the adolescent 
typically begins an assessment of himself from several* 
perspectives, with particular emphasis on the real and 
the idealized self (Bohani 1973; Cole and Hall, 4970; . ' 

. Jersild, 1963). ^ 

Variances * • 

Sex , ' - . . ■ ♦ ; 

Bohan (1973) using the Coopersmith Self-Esteem Inventory (19E9, 

1967) to assess age 'and sex differences in self-concept reports a sig- , 

* 

ni£icant„ drop in self-concept among lOth -grade girls, ft is hypo- 
thesized that the girls recognition at this time of the female role. . 
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- . ■ ■ ' ' ^ ,„ " . ■ . 

»" t 

expectations for her results in a de-6valuation of self, concomitant 
with th6 perceived relative "inferior status of the female role. This 
finding is in conflict with earlier studies by Engel (1959) , Piers 
and Harris (1964). It is in accord With a previdus study by Katz 
and Zigler (1967) in which a lower self-concept was found^for ado-' 



lescents than younger children,* - i > 

Collins (197j2) reported significant improvement of self- 

concept through a Self-inq)roVement course for' females, ages 13 to 18,^ 

who had social-emotiopal problems. The sq If -improvement course was> 

an adjunct to case-work .therapy. . ^ 

Variances pertaining to, age ahd socio-economic differences^ 

were not found in this search of the literature for this modal 

behaviour. . ' ' ^ ' j ' 

.- _ ^ / 

Other Important Factors and Conditions ' ^ 

♦ - ■ 

Early adolescence is a^ major first step from the self-centred 
world of childhood to the mature« adult world of thoughtful social 
interrelationships. Adolescents in this period are stijl very self-? 
centred. Thus, they are very egocentric, with strongest desires 
centred on gaining social approval. Often the interest in self is 
expressed in a desire to display' a serine of responsibility. Failure 
and procrastination are not uncommon, however, and adults should be 
patient as the ability to accept responsibility will follow the d^^re 
if one is not completely devastated by his failures (Wi likens^ 96 7) ♦ 
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' The fifth psychosocial sta|e .in Erikson's theoretical- foriiiti- 
lation of ego development seejns very apropos tllris modal behaviour.' In 
an extension of^ Freudian theory, Brikson Cl«63i postula.te'd eight , ^ 
psychosocial stages of^an, stressing the concept of critical periods , 
throughout 'idfev^iscussion of the stag es . are availa ble in s evera l 



source's oth^than Erikson's. owrn works (Biehler, 1974; Horrocks, 19/0; 

Elkind, 1970)i . ' * ' 

Erikson's fifth psychosocial crisis, occurring somewhere • 
between ages 12 to 18, involves the conflict .between identity and roVe 
confusion. The goal of this periqd is to utilize the adolescents new- 
found .integrative abilities to achieve ^go identity (Elkind, 1970). 
•The individual briags to bear all that he has learned about, himself in 
the past and re-group& it into new patterns that give a sense of direc 
tion and continuity to his' luture. The process is particularly impor- 
tanttothe preparation for adult sexiial and occupational roles 
(Biehler, 1974). Erikson's emphases for this period are 'Slaborated ^'in 
i bi_n hoolf. Identity; "Youth and Crisis (1968). 

: V, Modal Behaviour 20 

The self-concept is learned through interaction with the 
<• interpersonal and objective environment. It is a complex^ 
of many views of oneself. • The individual during adoles- 
cence becomes especially observant of his intellectual 
competence, phy.sieal attractiveness, physical skills, • 
social attractiveness, sex identification, leadership 
and moral qualities, and , sense of humour as they unfold 
(McCandless., 19'70| Jersild, 1963). 
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Variances , ^ 

Characteristically, when asked in the Gesell (1956) study to 
locaLte the self ^ adolescents showed the.jfol lowing age differences in 
response: ^ ^ _ _ _^ 

12 years response was comprehensively "all of me" 

15 years emphasized thinking 
, y 14 years en^hasized emotion " ; 

15 years associated it more with the brain . r * 

16' years , usually referred to the self as an inseparable whole. 

Sex V'r ■ ■■' ' . ' -r' 

Testing the null hypothesis of no relationship between self- 
evaluation of personal appearance and total self-concept, Musa and 
Roach (1973) found a statistically significant relationship for girls* 
There was in general a wide-spread dissatisfaction among girls with 
their appearance^and a desire to change appearance. 

No ditect studies were avariabXe in this search of literature 
which treat socio-economic variances for this modal behaviour, * 

Other Important Fafctors and Conditions 

Revlin (1959) studied the attitude toward self of high schoQl 
students nominated as creative by teachers. The students so nominated 
when compared with a group identified as non-creative by teachers 
rated themselves as having more confidence i^ relationships with people 
Hiey were also seen as more popular by peers. Two factors that appear . 
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to be associated with creativity in this study were: 
!• social confidence, 

2. a somewhat higher educational attainment of parents. 

Modal Behaviour 21 

-Self-esteem i^^ys^^- m 

positive self-concept in adolescence. It is a product 
of the value the individual places on the complex of 
views he has of hiraself--whether approving or dis- 
approving; accepting or rejecting (McCandless^ 1970). 

Variances \ 
Age 

Measures of self-esteem and esteem for parents wiere made of 
159 high school students by Bruch, Kunce, and Eggsman (1972). Tire 
study was undertaken^-to ascertain age and socio-econoihic differenced. 
Resirlts were as follows: 

1. disadvantaged subjects sco:?ed higher on self-esteem, 
2* older students had lower father-esteem scores, 

3. culture and age were not reJdLted to esteem for mother, 

4. the greatest discrepancies between self and parentar esteem 
scores occTxrred ^ong the disadvantaged. 

The authors find that result No. 2, above, agrees with a. 

previous study by Long^ Ziller, and Henderson* (1968) * Trowbridge 

(1972) concluded that self-concdpt seems to decrease, with age and to 

vary insignificantly for sex, 

■ ■ ''"^-f' ■ ■ . 

In a longitudinal jtudy over a -six-year period, beginning 
with the subjects in the klxth- grade, Carlson C1965) found self- 
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esteem independent of sex at both the preadolescent 'and adolescent 
level. These results obtained even though girls "showed an inci:ease 
in social orientation while boys increased in personal orientation, 
thereby reflecting different processes in personality development of 
boys and girlV during a^lolescence . " ^ — ~ 

^ Soares and^ Soares (1969) were unable to find significant sex 
difference in self-esteem in a study of disadvantaged and advantaged 
children in grades 4 through 8. 

. Socio-Economic ' 
Most interestingly, Soares and Soares (1969) report differ- 
ences in self-esteem by socio-economic group, with higher self- 
perceptions recorded for the disadvantaged. Both groups showed' posi- 
tive self -perceptions according to the authors^ - The:^ self-esteem 
of the advantaged group is attributed by the autl^pr$ to greater pres- 
sure5 and e^qpectations by parents and adults. One may conclude that 
the challenge in education .of the disadvantaged is to raise levels of , 
aspiration without lowering self-perceptions the child moves into 
middle adolescence.' The disadvantaged individual's educational- 
experiences during 12 to 16 are crucial. " 

There are conflicting findings in stjudies of self-concept- and 
socio-econdmic status. Ausubel and* Ausubel -(1963) ^ Erikson (1963), 
and Witty (1967) postulated that children of low socio-economic status 
reflects the negative image society holds of them. Suppott for this 
view is found in ttie studies by Deutsch (1960), Long and Henderson 
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(1968), anfl Wylie (1963). Others found no significant differences in 
self-concept of children of different socio-economic status (Colemsln, 
i 1966; McDkniel, 1967; Scptt> 1969) . Some investigations repofi a 
s.urprisirig finding that low socio-economic children may even have a 
inore positTve seTF-cdncepf *^E?i^^ 

Trowbridge, 1971; Zirkel and Moser, 1971; Green and Rohiver; Soares 
and Sb^xes, 1969; Trowbridge, 1969, 1970). 

In a recent ^tudy on differences in self-esteem for different 



socio^-^cbnomic levels, Trowbridge (1972) administered the iGooper smith 
Self/^Estj^em Inventory to 133 classrooms from a total of 42 elementary 
sch6pls,:^rural and urban. Children werjp included from grades three 
th:rf0ugh eight. Results cleatly indicated that the socio-economic fac- 

■ ll ■ • ■ • V ■ ■ . ' . ■ 

tor/ wa$ highly significant, as also wa^ race and density of population. 
Lqiw socio-economic, black, and- rural-small town children vrecord^d 
higher self-concept scores on the Cooper smith Self -Esteem Inventory 
than their respective counterparts. ^ 
I " The Specific areasr om the Coopersmith Self-Esteem Inventory in 
wjiich low socio-economic youngsters obtained vhigher^'self -concept scores 
is very 'Ye veal ing. Middle socio-economic youngsters were higher on 
subscales: general sedf^ social self -peers, and surprisingly on 
school, academic. - 

A breakdown, of item^ portrays the lower socio-economic chilcf 
as feeling more ^ sure of himself and believing he can take ""care of him- 
self/ He makes up his ;mind- readily and is ^assured that ivhat 'he^^has 



290 



to say is 
sure 6f h 



, EMPIRICAL base' FOR THE EMOTljONAL /fNi)* 
SOCIAL DEVEIjOPMENT^OF NORMAL /^OLES(|^|rrS 



wor^h saying. In general, he irdicates 



lim^felf, an4 not usually bothered 

■ .■ . • - ■ " 

/ , Li1cBwise,-^with respect to peers, thu 
ster feels more Gomfortable with pejsrs, beliL^Ves. hfe 



by 



at 



he is happy, 

thint^ { 

low >ocio|-ecpnomic young- 
Hs likeable, and 



assumes iSatfi is popular . ^" 

Most strikingly, Trowbridge fomd tWa|t flthe|u^ 
child perceives himself in a more favourable] light than do middle- 
class children on the school subscale. .Low socio-economic children " 

revealed a' higher level of feeling worthwhile in school arid in the eyes' 

•J ■ , • ■ 

of their teachers. These puzzling results, Trowbridge explains, ate 

probjably due to low socio-economip;, children's lower aspiration level. . 

They also 'perceived parents, teachers^ and peers a$ eptpecting less of ^ 

them. For them, to 6xcel seemed to be equated with stores? and tension. 

Further, when .low socio-economic children perceived scliool as 
poor, they did not relate the experience to themselves; whereas, 
middle socio-economic childreri "tended to view shortcomings of the 
school experience as being their fault..*" , 

This reviewer is most intrigued by the contrast of* the higher 
home-pareiit self-esteem, score than schodl self-esteem score f Or 'middle 
sodi o-ec onomic ch i ldren^ ^jauLthe low achievement for low socio-econom^ic 
children, /it suggests that much thought ne?d to go in tb planning for 
more effective schools for both groups. ' . 
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Other Important Factors and Condition^ 

»In a ^^tudy designed to compare the selfXconcepts of Canadian 
grade-el^n adolescents differentikted in terms of ethnic , background 
and g^graphical location, Dooley (1970) found significant differences 

self-coilcepts as follows: ^ ■ . 

The Alberta French minority expressed greater assertiveness, 
effectiveness, and sociability than th^ Quebec English minority; 
whereas, the Quebec French, mdjority showed highet score than the 



Alberta English majorit/ on^the affective, assertive, effective and 
sociable dimensions of expressed self-doncept . Only the Alberta 
French showed no discrepanty between the self and the. ideal self- 
concept. .Dooley suggests J that achievement motivation, stemming from 
the combined effects of i|igration and an environment where cooperation 
with other ethnic g^roupslis vital, may account for thei-r greater self- 
actualization displayed kn this study. • ^ ^ 

V I flodal Behaviour T2 \ * \ 

A new kind of egobentrism begins to unfold in adolescence. 
It is an egocentrism which is clearly distinguished from 
the egpcentrisn|| of earlier childhood largely in terms 
the increased ability to conceptual i2e thought both of 
self and other|. As he becomes capable of formal opera- 
tions and con |ons'ider hypothetical possibilities, the 
early adolescertt characteristically believer- the others 
are as preoccuMed with his appearance and behaviour as 
he is CCongerJl973; HOrroqks, 1970j Blkind, 1967: 
, Piaget, 1967). 

Variances 

Age . _ • , ' _ ■ ■ j , '■ 

As one moves through adolescence he will normally omit, the 
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metaphysical belief in the omnipotence of his new £ound reflective 
capabilities and replace it with an understanding that , the appropriate 
function of reflection is to confirm reality by predicting and inter- 
preting, experience Cftorrocks, 1970; Piaget, 1967). 

> Cogni t i ve^ jp^er f onnan ce unde rgpe s significant change somewhe re 
between ages 12 to 15, varying for the most part in terms> of cultural 
differences • TJie advent of puberty at about the same time is seen as 
merely a correlat^&d event with no evidence' of a causal relationship' 
(Horrocks, 1970; Piaget, 1967).. ^ 

Yudin (1966) observed a significant difference in the develop- 
ment of formal thought among normal and low -intelligence groups. 
Appreciable gains in normals occurred between ages 12 to 14; in low 
intelligence youngsters, 14 to 16. Although Wolfe (1963) found that 
youngsters classified as abstract thinkers did better than those 



1^1 



classified as concrete thinkers in foiiifel thinking between ages 11 to 
13, he concluded that few did very well until 'age 14. FurtheTi he 
contends that these are major differences betv/een 11 and 13 years' of 
age. Elkind found evidence 4^ support Piaget 's formulation of^adoA 
lescent' thought Jbeing more logically elaborate than the thought of 
children. ' , , . 

.Formal operations become well established by the age of 15 or 
16, and the egocentrism of adolescence diminishes as the youngster 
becomes more acutely aware of the differences between his own concerns 
and the interests and concerns of others. Adolescent egocentrism 

». ■ . ■ • 
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subsides also to the degree that the adolescent can integrate the 
feelings of (/thers with his own .emotions (Elkind, 1967) . » ^ 

•No /irect studies dealirig with sex and socio-economiQ vari- . 
ances wer^'found in this search of literature for tl>is modal behaviour. 

^nsiTering^^mtur^f-the^oda^J.^^ 
tha^search is needed on these variances. 

Other Important Factor s dnd Conditions 
The crux of adolescent egocentrism is that, even though he can 
conceptualise thought it^ a uniquely different manner from the child- 
hood reliance on eoncrete.operatipns, the adolescent is unable to dif- 
ferentiate between objects towards which the thoughts of .others are 
directed and those upon. which he focuses his concern. Thus, his pre- 
occupation with his rabidly changing self forces an assumption on the . 
adolescent's part that all others see him as he sees himself. He is 
terribly self-conscious and he is self-critical, others are also 
assumed to be critical of him (Conger, 1973). Their feelings are a 
mirror image of his own feelings about hims.elf. ' 

Congor (1973) has identified other characteristics of ado- 
lescence which are a by-product of the level o£ cognitive development. 
They are as follows: the frequent use of irony-the elaborate -put-', 
on" or ..put-down"; the delight in the use of double entendre. 
Defence mechanisms undergo qualitative change from childhood to -ado- 
. lescence. Intellectuali.ation is used by adolescents and represents 
a higher form of cognitive ability than the simple denials used bjr 
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«y also relate to the development o* formal operations as a facili- 
tating factor. 



3. Social Development 



rxe social develspment of the adoles'cent depends ,in great 

measure on opportunities afforded him to interact with his environ- 

-nt. It is,h. so doing that he lean,s. ' Since learning is the .a^or 

PSXShological process for social change in the individual, this review 

Of the literature has concentrated on learning ^< ^V^ - 

learning as it functions thrbugh 

the principal agencies for socialisation i„ adolescence, the fa«il, 
the peers, and the school. Each „dal behaviour ^n t'his .section deals 
With an important aspect of interaction between the adolescent 'and 

social environment formed by .these sociaii>4n. . • 

• t / i-nei>e socializing agencies. i 

-i. VasiUZy . • • 



Strqctute 



North ^erican families are typed in the literature' according, 
to background featu.es su,h as ethnicity, race, social-economic status 
religion, and other factors Cs.ebald. 1968). • ' 

Wthin the last century, there has been a «Jor change in the 
internal structure of t.e family. Before 1900, most f^iUes were 
extended faiilies, including not only the i„ediate meters but the ' 
additional' related and non-related meters. With the iovement of the 
family to the urban areas, the formation of nuclear families become 
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becanje mote evident . According to Sebald (1968) this has had an 
effect^ on adolescents* by limiting adult models. The adolescent no 
^ longer has a direct contact or visibility of adult work as he did in 
the extended family and where before he formed friends wiijti members, of 
his extended family, he now seeks* friends outside the kinship group 
(Sebald, 1968). . 

Sebald (1968)* and Lugo and Hershey (1974) found there was an 
increase in divorce, sepa3:ation«, and desertions which have produced 
a disintegration of the nuclear families. With this disintegration, 
Miller (1974) sees an effect on adolescents which may cause a tendency 
toward delinquency. 

Anderson (1968) in a stud)^. on parental deprivation found a 
significantly higher than average rate of delinquency among boys liv- , 
ing with their fnothers following the loss of a father through death, 
parental separation, or divorce. Hetherington (1972) in a study on 
the effects of father absence on adolescent girls found that father 
absence effects show, girls are more likely to be more dependent as 
adults and as adolescents they show anxiety about relating to males. 
Daughters of widows tend to be shy and withdrawn and tend to start 
to date late in contrast to daughters of divorcees, who tend to seek 
out male peers and are more likely to begin to date earlier and have 

♦ ■ 

sexual j^ntercourse at fin earlier age, 

McCandless and Evans (1973.) in a study of sex identification 
and' absent fathers found that the presence of an older brothet will 
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off-set the father-absence effects on aggression and dependency in, 
both boys and girls. 

Hj^jtrlock (1975) obsehreS a social mobility in which North T 
American familes move? up and down the social scale of socio-economic 
classes . Adolescents learn that ways in which they can move in social 



mobility is through education or marriage (Cole and HalT, 1970). 

Function -/ . ^ 

Se^ld (1968) has listed three major ways in which the func- 

tions of the family have changed: a number of traditional family 

functions are being transferred to other institutions, the modem 
"family is becoming a specialized agency and, people are turning to the 

family to derive a sense of belonging and psychplogical. security. 
The family is seen by Weber (1974) as being a functional 

social system with boundaries, members, relationships, rules and Tole$ 

■ - ^ 

W^ber feels that each family needs to achieve a level of comfortable 

» ■ 

functioning and members of a family help to maintain this balance 
overtly and covertly, 

Jersild (1963) sees the adolescent ^s relationship to parents 
in three steps. As a young adolescent he continues to need his* 
parents, to be dependent qn them and to be influenced by them. The 
second step is when the adolescent must outgrow his childhood depend- 
ency on his parents, must renounce major allegiance to his parents ' 
and shift his allegiance to prospective mates and advance to the 
third step when he takes his adult role in society. 
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^ ' Modal Behayiour 23 \ ' 

Autonomy becdmes a major developmental need during ado- 
lescence. Normally the move' toward autonomy proceeds 
with minimal conflict aild struggle within the family, 

\ but some antagonism is to be expected. Parents, 

typically are understafiding* and supportive of the ado-^ 

' iescents* needs to become independent and s^^il.f-suffi- r 
cient (Miller, 1974; Brttch, 1972; Horrockis, 197Q; 
.McCandless, 1970;^Gold and bduvan, 1969; Offer, 1969; • 
TidngT^ZilT^r^ 

Willkens, 1967; Douvan and Adelson, 1966; Bios, 1961; 
^. Gallagher and Harris, 1958; Pearson, 1958). 

Wariances . ' 



Although the move toward autonomy begins during early Adoles- 
cence, Kohfen-Raz (1971) and J^rsild (1963) feei that the individual 
continues, as in childhood, to need his parents* For a time he must 
establish bipolar relations with them, seeking independence from 
their control wh'ile depending on them for tension reduction Ihd inter- 
pretation of experience. V 

An increase in dependency in early adolescence with a' decrease 
in later adolescence was noted by EOng, Ziller and Henderson (1968) 
in a study investigating developmental changes fh self-concept during 
adolescence* It was suggested that the decline in dependbincy after 
grade nine might be another example of anticipatory socialization in | 
preparation tor independence of .early adulthood. 

According to Douvan and Adelson (1966), there is a sharp 
increase in autonomy during adolescence with the largest behavioural 
change taking place in dating. The adolescents* commitment of leisure 
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time to iamily^ relationship^ prevails for the majority through age '18. 

** In early adolescence,, adolescei\t antagonism or so-called 
rebiellion should he expected to develop and can best be dealt with as- 
normal behaviour ^d is best' treated with understanding (Group' for ^ 
the Advancement, of Psychiatry^ 1968; Willkens^;i967). • 

tlx Iter ^ig^4^^^^is^^b5ewatj^Rgr^f^r-l^ f o xmd — 

that it is associated with a-wish to be free from dependent feelings 

If I- 
on parents. », , ' . . 'v 

' ' sex " : '. ■ ■ * V. • ■ 

• In a national, -sample' of adolescents , conducteKl by Douvan/and 
Adelsdn (1966) it was fqund' /that boys' w^e significantly more likVly. . 
to be actively engagfedVin-^stablishing independence from parental con- 
trol than gi-acvls. Adole^ent gn^s were moije likely to consider their 
parents' rules to. be f^iir. right.' or lenient; moreover, girls are. more 

out the phase of defiance. 

Jerome Kagan and HowarS ^oss> (1962^ foWd in a longitudinal 
-study. <S)f development from early- diildhooi to maturity that, dependency 
was a more stable trait in girls lhan /n boys. Girls who were most 
dependent in childhood w^re also niost/ dependent as adolescents and^*, 
as adults. Emotional dependency fj^ girls in our society is found ^ 
to be fairly/acceptable but it less so for boys (McCandless, et, . 
ai/ , 19615. In accord with fMIandless' f ind.ings , Mi 1 ler (1974) 
found early adolescent boya/to be particularly intolerant of cWtrol 
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- bv wopien, especially their mothers. Girls; however, wer^ found to • 
^eau/on mother^ for advi^^ evei) maintain a child-like dependence. 

Other; Important Factdrs and Conditions , ' • ' 

The emancipation phenol^len a are unique to. North Americans in 
Western civilizatioii. OnKjCiptCet in promoting early emancipation in 



North America is the substituting of peers for parent dependency . 
(Meyers, 1946), • / . 

I ^ Offer (1969) maintains that{one"of the main functions of ado- 
lescent rebellion, in normal youth is to serve to initiate' or reinforce 
the process^of becoming emancipated from parental atithority or depen- 
dence. In.this\same vein, Gallaghe^ (1959) , Pearson (1958),^ and Bios 
(1961) see rebelliorf->y adolescents as manifestations of thwarted 
attempts at independence. ^ 

. ^ ' Jn order to acceed to the adolescents' desire for self-control* 
during the process of emancipation, requires a, sacrifice on the part 
/ of parents in relinquishiing Authority^ developing and maintaining 
self-control and restraint, and in adjusting to, and accepting new 
values an4- customs (Meyers, 1946). The adolescent, typically, resents 
domination and his Struggle against dominance depends on whether he y 
^eels that the dominance is reasonable and kiether he rejects or 
accepts the ' parental ,moi^ives (Horrocks;, 1969;' Bernard, 194&; Levy, 
1943). ' • • 

Wi likens (1967) maintains that hidden beneath the outward 

• ■ .V 

manifestatibn of lack of respect for -parents by adolescents when 
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disciplined, the early adolescent harbours a feeling of satisfaction 
and a sense of security in their. concern. . ^ . ' , 

Offer (1969) agreed with>E^ idea that when an adolescent . 

, . ' *' \ ' ■ • ' ■ ■ ^ ■ ; . , 

rebels it is often in thef form of negpii^on-^ — he does what his parents 



do not want him to do (Freud, 1925). 

Adolescents have a need for aggressive defiance of openly 
state(} norms of society (Miller, 1974). Indulgence up to a point 
appears to make the ado^le^cent adjustment easier by provicling a per-^ 
missive atmosphere which is conducive to the move toward independence. 

It. gives- the adolescent a sense of security. Overprotection or over- 

i • - ■ ■ 

indulgences however, appear to cause difficulty in the adolescent^' fl? 

adjustment to the outside world. In such cases, the adolescent never 

seems to rid himself of the egocentrism of childhood and finds it 

r * - . ' . -Y ' . ' ■ .... 

extremely difficult separating from his parents (Conger; 1973; 

■ ■ ■ *. - _ _ . 

Horrocks, 1970; ^cCandies3, 1970; Coopersmith, 1967). 

In a study in which he examined the relation bietween auto- 
cratic, democratic and permissive parental practices. Glen Elder 
(1963) hypothesized tha^t autonomy would be- most common among children 
of parents who were more permissive and less autocratic and who fre- 
quently explained their reasons for rules of conduct and expectation. 

One area in whifch so-called j^dolescent rebellion seems to be 
minimal is in th^ area of mate selection (Adaims , 1068) . According 
to Cole ajid Hall (1970) parents need to allow freedom Of choice a^ 

, ■ • . .. V . f • -• • 

to mate selection. Miller (1974) observed that one way* in which 
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^ a<iole;sceiTts develop autonomy and assert their separate^identity is^ by 
keeping sexual- intimacy a secret from parentsr. " ^ 

* ' Migdal Behaviour 24 ' , * " ' - 

^ . Although- highly diffet-entiated from earlier childhood 

dependence, there are still thrpughout adolescence many - 

r : needs^^wfrieh;-m 

- ^ ' - ac1:ion. with , the, parents and the family if trauma or mal- 
' ^ ^ adjustment is to be avoided (Miller, 1974; Conger, 1973; 

Hurlock, 1973; Forslund and and Hull^ 1972; Gordon, 1972; 
Gold and Douvan, 1969; Offer, 1969; Berkowitz and Fried- 
' man, 1967; Eisenberg,^ 1965; Jersild, 1963; Landis, 1954) . 

Vaifiances • / 

Sex 

Kagan and Moss (1962) stressed the importance of gender role 
modelling. Mussen is cited by Forslund and Hull (1972) as showing 
evidence in a study that children tend to identify with parents of 
the same sex. Forslund and Hull (1972) studied 5,672 sixth- grade boys 
and girls and found that boys identify strongly with masculine to le 
;|nodels and that girls tended to identify with boy male and female 
models more than boys. In this way the ^dolesfrent is fulfilling the 

need for sex-role identification* , • » 

,f ■ ' . ■ , * * ■ 

Offer Modal Adolescent Project Study (Offer, 1969) found 
a great majority of boys reported that the nicest thing about home 
was the emotional comfort it afforded. Girls, also, retain emotional 
ties with p^ents through early and middle' adolescence, chbosing 
parents as confidents and accepting parental restrictioris (Douvan 
and Adelson, 1966)* 

Sex differences in family-oriented versus peer-oriented 
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preferences were noted by Bowerman and Kinch (1959). The greatest 
shift from family to. peer orientation takes place approximately one 
year earlier for girls than" for boys; for gil-ls, between grades six 
and seven; for boys, between grades seven and eight. 

: rSo o- Hcon dmic ' ~ " ' . ~~ 



In a study in which they tested their hypolfKesis aboyt the 
differences in the effects upon adolescients of diff^ent socio-economic 
families, Berkowitz and Friedman (1967) 

in that adolescents from entrepreneurial families are likely to act 



found thpii/ hypothesis valid 



in order with the level of help received whereas those adolescents 



from bureaucratic families follow more in accord with rules and regu- 
lations of society.^ 

I Hess and Goldblatt (1957) found i:hat adolescents and parients 
agree in mildly favdurable opinions of t^^en-agers. Work valjaes of 
children were found to be directly related to the work values of the 
family, in a study of 121 eleventh and twellfth-grade boys by Kinnane 
and Pable (1962), Teen-agers, studied by Offer cgt969) agree with and 
in general share their parents' values which reflect^middle'-class 
standards. ' 

■ ■ . i . 

As a group, the affluent bring up children to be achievement- 
Oriented, work hard, control their aggressions, conceal their sexua- 
lity and to communicate with parents. These families are more likely 

to be liberal in child rearing and use less physical discipline and 

' ■ . • . '' ■ . ■ - /■ ■ ■ 

more affection. Joint activity and togetherimess are stressed by the 
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affluent family (McCandless and Evans, 1973). 

■ . v.: ^ ... 

Other Important Factors and Conditi ons 
, The majority of the boys studied^ by Offer £1969) felt they 
wete generally; disciplined reasonably and faitly. Observations by 
^Undts^fl&S4)- indi^t^ ad min is t rative pat -EerrTof 

_;^^iscipUne over the author! z at ioni form prepares an adolescent better 
foi? adult roles> - 

'5ociali,'zation is an important aspect of an adolescent's devel- 
opment. Goy/ion (1972) concurred ^with Landis (1954) in ndtitig that 
. family contacts are i^ortant in the socialization of the adolescent. 

Cpnger (1973) restates Eisfenberg's (1965) theory that the 
manner in which the adolescent develops and accepts the role of an 
adult depends upon the parents. ' ^ 

In 1950, *Remmers and, Hacket conducted a national survey which 
indicated that nine-tenths of the young people polled expected their 
parents to help them shape their ideas of right and wrong about Sex 

problems, / 

■ ■ • . . . <? • 

Because of the adolescent's needs for information" regarding 
sex education, parents have a responsibility for the adolescent's 
sexual feelings and attitudes and should maintain implicit and expli- 
cit communications with the adolescent" (Miller, 1974)-i Parents should 
be open and, free in discussions on sex so they will provide the educa- 
tion in order to form healthy attitudes about sex (Wi likens, 1967) . 
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It is of value for the adolescent to have someone to confide 
with. In a study by Tryon (1939) it was found that the percentage of 
boys and girls who "talk to mother or father" was consistently greater 

at all ages, grade 6 through 12, than those who "talked to* a 'friend" 

.1 

. • ' ' / 

^heir worried^ about something. TThBt^ was an ^n^rease in percentages. 

of those who relate to friends as the bpys and girls advan<?e in age j . 



however, the parents were chosen over pieers. } 
Willkens (1967) describes seven basic, needs for yoiing p^i^le: 

1. the need for self -understanding 

2. the need to be understood 

3. the need for reiationships with others 
/ '4. the need to gain independence 

5. the need for sex education 1 
6* the need for future planning, and 
7. the need for a vital faith. 

Modal Behaviour 25 

Within the range of normal adof^scent development, some 
problems and conflicts between the adolescent and his / 
/ ■ family will occur and will vary according to. basic per- 
sonal and cultural factors ♦ In addition to autonomy,^ 
friction may. develop over home conditions, lack of 
communications, conflicting values, and control and 
authority (Hurldck, 1973; Horrocks, 1970; Gold and 
Douvan, 1969; Offer, 1969; Adams, 1968; Datta, Schaeffer 
and Davis, 1968; Bronson, 1967; Crow and Crow, 1965; 
Adams, 1964;. Epstein, 1963; Jersild, 1963^, Herron, 
1962; Kohn, 1959; Bronfenbrenner , 1958) . 
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Variances * ' 

Patterns of parental behaviour may vary with the age of the 
adolescent* Conger (1973) ob*serves that because the adolescent is 

_ — capab le: of pr inci^ied^Jikj^ t i head -4>n-€onfyont^^ns^^ttot 

served to strengthen authority in early years undeiTiiine authority 
during adolescence. 

Both parents and adolescents .reported that most arguments with 
parents took place during seventh and eighth-grade (Offer ^ 1969). 
Sex - ' , 

Block (1937) found that 60 per cent of over five himdred; 
junior and senior high school rbo)i;s and girls checked complaints ielat- 
ing to parents and home. He also noted that girls checked a larger. 
. number of complaints than boys. 

A study in 1940 by Stott involving several hundred adoles^ 
cents revealed that girls criticized their piarents more than boys. 

I ^ . - .• 

Meissner (1965) in making an assessment of the occurrence of typical, 
parent-child interactions in a population pf 1,278 high school boys 
from nine schools, found that: 1) mothers were pprcoMfed by the boys 
as being more responsive to emotional needs than fathers—a. percep- * 
tion that became* more dominant , through the adolescent years; 
2) happiness and satisfaction in the home situation is predominant; 
-however, dissatisfaction and unhappiness increased with age;. 3) most 
approved of their parent's guidance over them; 4)^here is a tendency 
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to be more resistant when parental restrictions are imposed in an 
authoritarian manner. 

' Girls expressed more home -cent red problems than boys accord- 

' ing to Adams (1964). Bronson (1967) discovered that girls who* receive 

^ ■ ■ - . 
l e ss sup p ort f 3E^m-^e--ma^eriial-^ode3r-grew^H3 p la cMng-^me-c-har ^t e Tis - 

tics associated with successful functioning and will have some deve- 
lopmental problems. 

Socio-Economic 

Datta, Schaeffer and Davis (1968) in theit study on childrens' 
"aptitudes and teachers ' i(atings found that children t^nd to be con- 
sistent With behaviour attributed to their economic' status. 
Other Important Factors and Conditions 

Basic causes of conflict with parents w^re listed as nagging 
and sarcasm, little effort to work out problems rationally and unemo-* 
tipnally, child not trusted, and parent unhappy with own life 
(Gallagher, 1958). In relating to causes of emotional problems among 
people, Gallager and Harris (1958)^ determined' that some young people 
are victims of the emotional problems of their parents. 

In Daniel Offer's (1969) study of* adolescent boys, the boys 
reported mothers and fathers worst trait as impulsive and not under- 
standing and the best trait as being emotional-understanding. Eighty 
per cent of the boys reported that parents use physical punishment. ^ 

Bronfenbrenner (1958) summarized that working-class parents 
are more consistent in employing physical punishment while Kohn's^ 
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(1959) study shov/ed that both middle-class and working-class parents 
do not use physical punishment as first recourse and that middle-class' 
families rely on reasoning, isolation andfappeals to guilt as means 
of discipline. Rejectionby parents, according tb'Herron (1962)^ 
eli cits a ggr ession a nd withdrawal resp onses by th e adole srftrit . H erron 
sees nagging and excessive criticism as indirect forms. of Tejectidn . 
by parents and this will cause adolescents to be insecure as adults. 

Waller and Hill (1951) and Kirkpatrick (1955) found that 
children coming from divorced parents run a greater probability of 
divorce themselves. ^ ^ 

In a study of parent-adolescent conflict, Conner, Johannis 
and Walter (1954) found that a large number of conflicts centred on | 
dating and choice of boyfriends. Parents need to provide an atmo- 
sphere where adolescents can bring friends and should avoid making 
quick judgments about the adolescent *s friends* Parents* should also 
act and look in ways that will encourage appreciation of the adolesr 
cent (Willkens, 1967). . 

Willkens (1967) observed that the adolescent has: a craving 
for self-expression arid a desire for a world of his own. Frustra- 
tions often arise befcause the family ask the adolescent to adjust his 
needs to the needs of the family and the desires of the parents. The 
adolescent needs to be understood, loved and assured. 

■A survey by Jersild (1963) of adolescents as to conditions 
and events which were most helpful or most trying or burdensome to . 



o 322 

ERIC 



308' ' ' EMPIRICAL BASE FOR THE EMOTIONAL AND 

SOCIAL DEVELOPMENT OF NORMAL -ADOLESCENTS 



them shovved 90 per cent of the tallies applied to home life as the ^ 
category most often mentioned. Sources of annoyances were found in 
practically every derail of daily ^life. ' Although Jersild in this 
study in 1963 found problems relating to family predominant, Adams' 
C196&) investigations founci family problems secondary with 10 per cent 



of fotal males ayfid 21 per cent of total females' studied indicating 
the family as a personal •problem, 

. Modal Behaviour 26 / 

Studies have shown that there is an overlap in the«VaXues 
of parents and peer groups, and because of this the ado- 
lescent iJill- often retain the moral and social values .of 
his parents (Conger, 1973-; McCand less and Evans, 1973; 
Mussen, Conger, and Kagan, 1969). 

Variances 

Age 

Frora^ investigations of seventh, ninth and twelfth- grade boys 
and girls. Conger (1973) found that adolescents with high parent- 
adolescent affect were significantly less likely than those with low 
affect to see a need to differentiate between the influence of their 
parents and their best friends. 

Sex 

In his stu4y on adolescent boys ages 12 to 14 Offer (1969) 
found that while establishing their independence, adolescent boys 
would retain much of the parent's value systems, • • 
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( ' Socio-Oconomic , . ' ^ 

The adolescent's like or^dislike of popular music (rock and 
roll) was found to be dependent on the level of the mother's ed.iica- : 
tion (Franklin et al .. The Purdue Opinion Pane l. Poll 55, 1959). The 
^higher^thc l e vel ^^th ^othe r s e du c a t i on. th e„ l ess likely the ado- ; 
iescent was to like pop music. According to the poll, however, 9 out 
of 10 teen-agers liked rock and roll music. 

Other Important Factors and Conditions , 
-The overlap in values of parents and peer groups is due to 
common factors in :their background (e.g., socio-economic, religious, 
educational, geographic) (Conger, 1973; McCandless and Evans, 1973; 
Mussen, Conger and Kagan, 1969). ; 

Modal Behaviour 27 - ' 

A strong need to be a part of a peer group develops early 
in adolescence. Stimulated largely by a lack of confi- 
dence and need for reassurance outside the home, it 
heightens the need to conform to peer group standards and 
becomes an important factor in .the maintenance of emotional 

' security, development of social- attitudes and behaviour, 
and definition of identify. The influence of the peer 
proup, however, can 'intensify adverse emotional development 
and may- serve as a powerful influence of development of 
maladaptive behaviour (Conger., 1972; Hu|;|ock, 1973; 
Mussen, Conger, and Kagan. 1969; Campbell, 1964; Elder, 
1961; Bowerman, 1959; Polansky, 1950; Bios, 1941). 

Variances 

* Age ' ' 

The need to conform to the peer group Is felt greatest by the 
young adolescenr and tends to decline through middle and late adoles- 
cence (Conger, 1973; Hurlock, 1973; Landsbaum and Willis, 1971; 
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-Mussen, Conger and Kagan, 1969; Constanzo, 1966), V 

In hi^ study of adolescent boys. Offer (1969) found that boys 
conform to each other in their behaviour, values, dress, recreation, 

and c onsumer cons umption. However,, in other studies it was found that 

•girls were more likely to conform in behaviour to peer groups than 
boys (MtCandless ^nd Evans," 1973; Iscoe, 1963). -) 
Socio-Economic 

v 

lacovetti (1973) found that lowerrclass boys had more involve- 

ment with peers than middle or upper-class boys in the areas of fre- - 

quency, dependency, and autonomy of interactfon* 

^ Other Important Factors and'Conditioris 

There is a major difference of opinion on the concept of a 

0 

youth subculture. Many researchers and writers on adolescence refer 
to a youth subculture as a reality. ' % 

Sebald (1968) discusses in detail the question of whether 
there is or is not a teen-age subculture. For the affirmative, he 
cites six authors: Jambs S. Coleman (1961), Albert K, Cohen (1955) ^ 
Kingsley Davis (1944), Talcott Parson (1942), R.M. Williams, Jr., 
(196Q), and Arnold W. Green (1968). That there is a subculture 
seems to be based on three major assumptions:, 1) during adolescence 
the youth is in a state of "storm and stress" due largely to social 
conditions around him concerning his future, identity, conflicts with 
his parents, ancj sexfial frustrations 2) there is a youth subculture; 
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adolescents create the -Stibcul,ture to i^ase the social v^ensions of the 
adult world^and to help in the transition f*om childhood to adult. 

From their early 1950'^ s study of Montreal teen-agers, Elkin 
and West ley (1955). take the negative view on youth' subcultures. ^They 
conclude that adolescents are more integrated in adult culture than is 
generally~believe^.~TTieir~ study, however, "consisted of interviews 



with 20 adolescents and their parents and life history material on 20 
, other adolescents. The generalization they made, therefore, on Cana- 

■ y 

dian youth is considered to be weajc. Elkin and West ley concede that 
their study may not, be a completely accurate sampling of the Montreal 
surburban community from which it was taken. The suburb in which the 
study took place is classified as upper-middle class. 

, In extended discussion* on the youth subcultures, Sebald (1968) 
placed it in the middle , socio-economic stratum. Characteristically, 
subculture -oriented youth are known by their independence from adult 
standards; conformity to the peer- group numerous fads^ specific argot, 
and ^participation in 'irresponsible' hedonistic activities". When ^ 
Speaking of the lower socioreconomic Stratum, subculture often 
refers to delinquent behaviour. In the upper-class levels, adoles- 
cents are more likely to be integrated in family and community/ 

McCandless and Evans, (1973) -see the youth culture as pertain- 

>-» ■ . ' . *■ . 

ing .to the adolescent years. The culture obtains its own modes of 

dress, language, styles of dance, and music. Oddly enough, the image 

these qualities project may be,, and often is , adapted by the adult 
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culture. All of thesd differences add up to- a colllctive effort by 
the adolescent group to -create an identity for themselves apart from _ 
the adult world within this youth culture. Reacting to Kandel's 
(1970) study on youth subculture, McCandless and Evans (1973) oon- 
eluded that instead of just one culture, thqre are many cultures 
vtfhich range in effect from moral and religious beliefs to mW or 
less fads. . • j 

McCandless and Evans (1973) make a final reference tb the 
••counter-culture" movement which seems to be a growing phenomenon in 
North America. Briefly, the movement consists .of a rejection. of the 
North American way of life,* characterized by intellectual reasoning,, 
self-reliance, personal responsibility, deferred gratification', and 
advance planning. There is a perceptible move toward aDion/sian^ life- 
style with its immediate sensory experience, -cultivation of deep , inter- 
personal relationships, and a •T>ack to nature". caUing. 

Conger "(1973) refers to a youth culture made up of an emerginj|^ 
group. of older adolescents (17 to 18) who, after graduating from high 
school,. enter either colleg^ or the ranks of the unemployed and con- 
sequently remain outside the. realm of adulr^tatus for a longer period 
of time. TlUs youth culture is perceived by others of society in vari- 

u 

ous ways. Young adolescents of teiTsB^ highly commercialized version 
Of the culture that presents a false picture of its values, :behavi'ours 
and attitudes. Some adults who feel threatened by social change see 
the youth culture as rebellious, promiscuous, and undisciplined. On^ 

*3B7 
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the other hmd, adults who are dissatisfied with society, see the 
youth culture- as the hope of tomorrow, r Some of the ajeas in which 
adolescents show most conformity are in music, entertainment, languag 
fashions and dating (Hurlqck, 1973; Mussen» Conger and Kagan, 1969; 
Group for the Advancements of Psychiatry, 1968; Franklin et al . . 

e^^ei>ini^ n Poll No;»55 . 19 59^ , — ^- — 

The Purdue Opinion Poll I^o. 55 tl959) indicates that not all 
adolescents recognize th0 peer group as beijig a good influence. Tliey 
find fault With it in the non- thinking group behaviour, unfairness to 
non-members,, an^ the promotion of bad habits in individuals. 

Other studies have shown that a child who is a product of 
parental disregard and neglect becomes more peer-orieiited (Conger, 
1973; McCandless and Evans, 197^; Medinnus and Johi>son', 1969V Muss^n, 
Conger and Kagan ^ 1969}.. - . 

■ ' ' ' \ ' - ^ ' ' ; ■ ^ . . ■ . . ■ . 

The peer group does influence the adolescent's use of alcohol 

It* . • • 
.■i ■ * 

and drugs; Brotrian (196.6) points out that there is a strong pressure 
for the adolescent to at. iVast experiment with drugs such as L*S*D. 
and marijuana^ In their study, ^however, Eisenthal and Udin (1972), 
claim that it is the indirect ^pressure of the^ group norm-^and leader's 
behaviour which. serves as the greatest influence and not the social 
pressure of the group itself. - 1' ' 

EisenthaVand Udin (1972) ga on to state 'ithalr induction -into 
drug usage most often occu:rs between the ages of. 15 'and 16, whereas . 

most of the adole^eftts who' use alcohol have been initiated by the 

\ 

» 

'•; , 
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age of 14. In the use of alcohol and marijuana, the female, group ^ 
norms were -lower than the males but they were higher for!? the ,uSj.e>of ^ 
"speed", L.S.D. , and heroins . 
^.V ' y^Cdlffe^reijtiation from the -modal behaviour was found by Hurlock 
. -( 19 75^ s 1 ow-matur tng ado les een ts^ — There- is— not- such-^ -great -need^ 
to confoi^ for the slow maturer as there is for his more mature age- 
mate • 

Modal Behaviour 28 . 

The adolescent oftpn becomes part of two basic peer groups 
. formed on the basis of social and ethnic background, 

corampninterests , and maturity: the clique and the crowd. 
While the clique is relatively smaller and offers a more 
intimate setting, the crowd offers a larget social atmo- 
'^Sphere an^ is primarily responsible for the change from 
the unisex cliques* of early adolescence to -the hetero- 
sexual cliques of late adolescence (Conger, 1973; Hur- 
lock 1973J Dunphy, 1963). 

Va^riances 

Age 

As the adolescent grows, his groups change from iinisexual to " 
heterosexual (Conger, 1973; Hurlock, 1973; Wattenberg, 1973). 
, " Sex . ' ' 

Takin^g into consideration several other' studies (Maccoby, 
1966; Coleman, 1961/; Phelps and Horrocks, 1958; Keedy, 1956),. Conger 
(1973) concludes that girls ^ cliques tend to be closer, more exclxisxve, 
more impregnable to outsiders and more' enduring while boys' cliques * 
tend to be niore democratic and flexible due to their emphasis on ath*- 
letic skills arid overall sociability (Coleman, 1961). ' 
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i Socio- Econt)mic . . j 

Accotding to Conger (1972), sbcial and economic status is an 

important determinant for membership in crowds or cliqdbs. 

Modal Behaviour 29 
Dating help§ th e adolescent to develop sorial and inte r- 



personal skills with the opposite sex as well as to' 
develop a sense of identity and sexual awareness, (Conger, 
1973). Likewise, interest in the opposite sex i^ncreases. 
with maturity and changes from a purely social lieed for 
- interaction to one of enjoying being Kith a certain 
individual (Offer, 1969). ^ - 

. ■ ■ - ■ ' ^ -' " -.1 ■• ' 

Variances . • 

Age. ^ : ' 

Conger (1973) points out that dating for the early adblescent 
causes much anxiety. The adolescent will place emphasis on^^develop- 
ing a dating personality rather than interacting with the opposite- 
sex peer. In later adolescence, however, the emphasis is dm develop- 
ing a meaningful relationship. A consensus of several different 
studies locates the average age to begin dating at 14 to 15 years for 
girXs and 15 to- 16 years for boys (Hurlock, 1973; Conger, 1973;' Gold 
and Douvan, 1969; Douvan and Adeison> 1966; Lowrie, 1951). 

Sex ' ■ - 

In Offer (196?) study, 77 per cent of th^ boys were dating 
by their junior year; however, most of them diated irregularly and 

thought dating mimportant . According to Conger (1973) boys are. more 

« • - 

concerned With ishared activities and interests than with emotional 
and intimate aspects of heterosexual relationships* Biehler (1971) 
found that girls tend to date older boys who are at their saitie 
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maturational level. ' \ . '. 



Socio-Economic 




Boys and girls seldpm date oytside of their own social class, 
- ' . '■*'•/' ' ' , ^ 

and then only with members of the acljoining class (Conger, 1973). 

' . ' ■ /' ■ ' ' ' 
> Ot her-^mpor ta^t-FacgtiJirs-^mi eo^^ — — — 

In seeking/friends of the opposite sex, adolescents will turn 
to i4eals formed from their own cultural group. Adolescent girls see 
the ideal ioy as an athletic hero, while boys s^ the ideal girl as 
one who is popular with the boys CHurlock, 1973} \ 

According to Fprslund and Hull (1972) girls perceive their 
sex-role more in relation to the opposite sex than boys do. Boys"' 
identify strongly with both the primary masculine role models of ' 
peers, s-iblings , and fathers, and the secondary role ^models such as 
male entertainers and athletes. Girls tend to identify with, female 
and male role models in primary relationships and more with male 
entertainers and male historical figures in secondary relationships. 

' Modal Behaviour 30 =^ . / 

Friendships become very intense during adolescence 
(Conger, 1973; Biehler, 1971). The niimber of friend- 
ships becomes of direct .measure of the adolescent's 
popularity, acceptance, and approyal, by his peers 
(Hurlock, 1973; Coleman, 1961) . Adolescents choose 
friends who share in personal and social characteris- 
tics and interests Cqonger, 1973; 'Byrne and Griffith, 
1966; Douvan and Adelson, 1966; Brown, 1954). 

Variances 

Afie ' • ' . \ . / . 

The early adolescent wants a friend whose interests, values. 
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and backgrounds are similar to his— primarily, someone with whom to^ 
share, activities (Hurlock, 1973; Cohger, 1973; Douvan and Adelson, 
1966; Douvan and Gold i 1966) . During' middle. adolescence the emphasis 
is on the quality of friendship and the adolescent looks foi* a friend 

-' - . /•> 

- at"this-trime^-(epnger7^ an c^nteiel"s^fr7Tg ^6 ; Osterrieth, - 

1969). As the late adoles'cent becomes more secure in his own identity 
and in the development of psychological' defences, his dependence on 
close friends lessens and he becomes more toleraiit and appreciative 
of differences in friends (Conner, 1973; Douvan and Adelson, 1966; 
Douvan and Gold, 1966). ^ftirlock (1973) also sees this as a time when 
the adolescent will seek friends who can help him adjust t^ members 
of the opposite sex • 

Sex ^ ' ' ; ■ . ' 

Girls tend to form more deep, frequent, and dependent friend- 
ships while boys tend to chdose friends on the basis of common inte- ^ 

T - • ' 

. ■ / • ' • - 

rests and activities shared (Conger, 1973; Douvan and Adelson, 1966). 
Socio-Economic 

The culture of the community determines the right kind of 
friends to have. Thus, rich and socially prominent friends are impor- 
tant in a community that places importance on wealth and social pro- 
minence (Hurlock, 1973>. . 

Other im'portant Factors and Conditions 

Today's youth place a great emphasis on true and lasting 
friendships / In two surveys (Harris , 1971 ;. Yankeloyich , 1969) nine 
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out of ten adolescents agreed on the importance of more true friend- 
ships between people, but only one out 6£ five thought that people 
could be depended on. ' ' 

Also, in a study dcMie by Katz in 1968, it was found that 

■ ,. ■ • 

betjvee^„23^a 34 pe r i^nt of the m en and 12 to 18 p er cent of the — 

women in the study had not had a meaningful friendship with a member 
of the same sex; and between 37 to 50 per cent men and 23 per cent 
women had not formed such friendships with a member of the opposite 
sex by the time they were students in college. ThuSi we see a pata- 
dox between ideals .and actual practice. Conger (1973) offers three 
possible explanations. First, friendships may be hard to come by ^jt^ 
due to the stress of our social culture; secondly, adole&cents may be 
putting more demanding standards on friejidships; and finally, it is 
more difficult for adolescents to put their ideals into practice than 
they anticipated. *^ 

Xx6c. School, . - 



Structure 
Demographic 

Impacts upon school population will be felt from the emerging 



trends in the 'birthrate* The latest projections indicate that there 
will be small annual redtffetions in elementary school enrplmjents for 
the next five years. Starting in 1977 and continuing for several 
yejirs we can expect a tapering off of high school enrolment. . 
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During the latet>sixties and early seventies, many school 
boards in Ontario, especially in Eastern OnlCrio, have set up the inter- 
mediate school ^structure which includes mainly grades 7 and 8. ]lt was 
felt at the time, and still is, in part, that in the light of^ recent 
gtudies, Adams (1968) , for example, there was some psycTiological support 
for the grouping of emerging adolescents within jthis new structure. 
Although this movement towards* a different organizational structure is 
not one that is generalized in this province .a^ present, it is possible 
that within a few years, we may find a greater realization dh the part 
of educational authorities of the inadequacy: of existing arrangements, 
K-8 and 9-13 to satisfy some criteria for a p^jrogram.conslstent with the 
physiological and psychological needs of the emerging adolescent. 

Functions . 

In 1965, Mead suggested better shcools for adolescents in which 
there was more differentiation by special interest, more associations 
uith both younger and older* students plus consciously diversified summer 
experiences. ' - 

Theodore Moss (1969) in Middle Schi^ol saw this new structure as 

being designed- specifically- to ^meet the needs of the preadolescents . 

In other wdrds to be relevant it should foster: 

1. The^ individual physical well-being of the student during 
late childhood and early adolescence. i Health and physical 
-education activities ^re designed to accommodate this 
period of rapid growth ^nd dramatic bodily change. 
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2^ ' Individual mental health through a continuous program 
of sex education aimed at understanding the bodily 
changing during the years 11 to 14. " 

5. ''Learning geared to. immature and-mature students in an 
atmosphere which challenges but does not pressure the 
individual. ^ 

4^- ^^ntinuous-pragi^am-a£-^duGa4^ — 

school teachers should be guidance oriented working 
with specialists as a team. 

5. A curriculum that is continuous , through 12th-grade, 

6. Activities that are related to the interests and ne^ds 
of middle school students. Recreational activities 
are a natural outgrowth of classroom activities. , 

Curtis (1972) states the primary functions of the middle 

school curriculum as follows: ' , 

1. Development of cultural transition from childhopd to later 
adolescence. 

' . ' ' ' ■"■ . ' • 

2. Establishment of an educational transition from elementary 
to secondary schooljt education philosophies. 

3. Recognition of an appropriate consideration for the extreme 
variabilities within and among the emerging adolescent group. 

Curtis sees the intermediate school as transitional and primarily con 

ceiTied with finding the most appropriate program to cope with the per 

sonal and educational development of early adolescents. According to 

Davis (1972) the middle school^ or intermediate school, is designed 

for a meaningful education for children between ages 10 and 14. 

Educators have be.en motivated by three forces to redefine the 

functions of the middle school (EickKom, 1973) . They are: 1) the 

growing knowledge of characteristics of early adolescents, 2) changes 
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in culture (population shifts, mobility, racial equality*; transporta- 
tion and commundty development, development of technology), and 3) 
existing middle schools have become rigid and institutionalized. 

According to most advocates of the intermediate school organiza- 
tion, such a structure will facilitate the implementation of educational 
programs-that are relevant' to emerging adolescence, i.e., that give each 
child opportunities for increasing self-identity> for comprehension of 
his environment, and for attaining his or her full potential in under- 
standings and skills. 

, % The tv/o functions of schools for adolescents that McCandless 
and Evans (1973) are agreed upon are: 1) skills training-cultural 
transmission, and 2) the actualization function* 

Modal Behaviour 31 

The adolescent turns to the school for help in fulfilling 
^ , certain fundamental needs in life. The school is uniquely 
suiteji to help .adolescents develop a realistic comprehension 
of the world around them, increase their abilities to think 
and communicate effectively, and assume responsibility for 
their lives.' Further, it should stimulate a desire toVcon- 
- ^ tinue learning, essential to the attainment of full self- , 
actualization. The particular expression of such needs 
and emphases may change from generation to generation and 
when they do the school must be. prepared to change also 
(Conger, 1973; McCandless, 1970; Adams, 1968; Jersild, 
1963). 

■ " , V ■ . • ■ ■ 

Variances , , 

I ■ . , ' _ ■ 

Sex . •' 

^ In the opinion of some, parents should give their children as 
much instiiiction as possible in all aspects of sex education; however, 
Adams (1968) and Staton (1963) feel that in a modern concept. of 
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schools there should, be a place for the school to assume responsibilr 

\ ■ ■ ■ 

ity with particular emphasis on giving the adolescent an understand- 
ing and appreciation of the anatomy, physiology, chemistry, and bio- 
logy and psychology of sex. 

M^st adolescents desire greater openness and honesty about sex 



(Harris, 1971; Simon and Gagnon, 1970; 'Yankelovich, 1969). Ninety- 
eight per cent of a large, sample of middle-class adolescent girls, 
ages 13 to 19, wanted broadly inclusive sex education in school. They 
npt only were concerned about biological information and sex tech- 
niques but they wanted even more information about the meaning of sex 
in and out of marriage and the relationship between sex and Ipve 
(Hunt, 1970). ' ■ . . 

Administering the General Aptitude Test for over SS^OOO high 
school students, Droege (1966) found that girls did better on tests 
relying on verbal skills, whereas boys excelled on performance tests. 
Consistently, girls get better grades than boys throughout tljje school 
"years, even in subjects in which boys score higher on achievement 
tests (Maccoby, 1966) « " 

SociO'^Economic ' . 

McCandless (1970) contends that the adolescent period is one 
in which compensation for intellectual; emotional, and behavioural 
retardation can be provided for'^^between 70 and 85 per cent of c4ses 
who receive a massive compensatory training projfram between about 13 
and 16 years of age. 
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Leidy and Starry (1967)' in Comparing the findings of a nation-;^^^ ' 
wide survey of adolescents conducted by the Purdue Opinion Panel " 

, fouffid that most students favour a stydent government with some say as^ / 

«^ * ' ' ' • ' . , ' . 

to school operation, but they do not support the idea of student ' 

government having discipline power over the students. -"'S 

" . ^ ^ / ■ 

No direct studies dealing with age variance were found in *" 
this search of the literature for this modal behaviour. 
Other Important Factors and Conditions 

According to the findings of Task Force III of the Joint Com- 
mission on Mental Health of Children (1973) one role of the school 
has changed from a peripheral position to a central one for today's 
youth in that it has become a major bridge for the adolescent into ' 
a place in society. Twenty years ago there were other avenues to 
employability for the child who failed in school. The Commission con- 
cluded that/ today, education se'em^ to be the only roctd to prejparation 
for work. In order for each youth to be able to read, write, handle 
numbers, and know his culture well,, it seeras advisable for all youth 
to remain in school until age 16 or older^: (McCandless and Evans, 
1973). • ^ ^ 

The adolescent needs guidance and help at school. A good 
schbol recognizes an adolescent *s need for independence and his striv- 
ing for eroancipation. By careful planning, it will allow the adoles- 
cent opportunities and means to w6^ toward an independent status, 
encouraging him to assume responsibilities, make decisions and plan 
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for the future (Horrocksi 1969).^ 

Schools need to provide an atmosphere that makes learning a 
rewarding and relevant experience, one that , promotes self-confidence, 
self-respect and a sense of cultural identity — particularly in the 
case of minority students (Mussen, Conger, and Kagan, 1974). ' 

One of the major obligations of the school is to facilitate 
the adolescent's social and psychological growth (Forslund and Hull, 
1972; Gordon, 1972). 

Davis (1972) found that many educators and psychologists 
believe that today's youth have different needs from the children of 
the past. Children are reaching adolescence at an earlier age because 
of earlier social, physical and embtional. maturity. (The latt^ seems 
to be a moot question (see Helding and Myers, 1970)). The adolescent- 
should be better off from a psychological and social point of yiew 
when he goes out oh his own (McCandless, 1970) • 

Another task of the school is to help the chili toward happi- 
ness, self-acceptance, realistic self-esteem and pride in himself 

(McCandless, 1970).-* - 

. ■ " . \ ■ ■ 

Adolescents, according to a Report of Poll Nq> 93 of the 

*' ■ . • . 

Purdue Opinion -Panel (January, 1972) felt that they were, working at 

satisfactory levels in reading comprehension, reading speed, writing, 

speaking, physical, roathematicali mechanical, problem solving, social, 

vocational employment, and home-family management (Erlick, 1972): 

1* Knowing how*to get along with other people 

—36 per cent polled. „ 
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2. Sense of discipline and responsibility . 
--33 per cent polled. 

3. Vocational skill 
--14 per cent polled. 

4. Skill in basic subjects . 
--14 per cent polled. ^ ' , 

■ \ 

— — Kn6Hl0dgG~aboutr~ou T so etety ■ — ^ ^ 

--3 per cent polled. . , 

i Modal Behaviour 32 

■ 0 

There are a number of situational factors in the school 
environment which have an 6ffect on the quality of the 
social and ^psychological development of the adolescent 
and his educational attainment. Principal among them 
are. teachers, pee^rs, influence of parents, size and 
^ organization of , the school (Mussen, Conger and Kagan, 
1974; Tec, ,1973; Erlick, 1973; Bachman, 1972; 
^ HoYrock^, 1969). : , . - 

Variances 

Age ^ . • ; ; ^ 

, ' McCandless and. Evans (1973) believe that professional guidance 
services should be available to adolescents at an early age* Hollander 
(1971) found that vocational decisibns by the' majority of youth were, 
rather firm by the twelfth grade. ' * 

. ■ ' " } " 

Sex • 

« ■' J ' . 

Thsre are wide variations in the effects of cliques on students 

differing in ability and sex (Anderson, lp.70). Clique* seem, to aid 

low-ability females while the below-average ability males use cliques 

to escape their responsibilities to School and substitute them for 

peer group non- learning norms. Classroom ilHimacy is positively 

related for high-ability girls and has a negative effect on learning 
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for girls with low ability (Anderson, 1970). , ^: 

In a study of high school experiences relating to thp creative 
personality, Halpin et al « (1973) , found experiences differ for males 
and females. 

Socio-Ecpnomic » ^ ' 

Socio-econondc status of a chijld's family is significantly 
related to his level of educational aspiration and to school achieve- 
ment. Children of high socio-economic status aspire to higher edu- 
cational levels than lower-middle and^ lower-class peers (Mussen, 
Conger, and Kagan, 1974; Bachman, 1972; Berman and Eisenberg, 1971; 
TTie American Almanac, 1971; Bachman, 1970). . 

Hollingshead (1949) observed that children of different 
Social classes remain apart in school affairs. 

According to Horrocks (1969) North American schpols tend to 
have the middle-class'' as their focus. The lower-class child tends 
to be handicapped by this trend. ' 

Nechama Tec (1973) in a social survey of 1,704 teen-age Tjoys 
and girfs conducted in a well-to-do surburban community on parental 
educational pressure and its effects on conformity concluded that * 
the strongjsr the parental pressure, the less the likelihood of edu- 
cational conformity. The evidence varied in one indicator, that of 
acceptance of the school a|^a vehicle for advancement and t\\e pre- . 
sence and level of educational aspirations. ^ 

'I ■ •■ ■ ■ -. ^ .•• ■ 

I 
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Other IiBportant Factors and Conditions 

■a , , ■ 

In order to facilitate educatiorf and good mental health for\ 
all youth, Tannenbaum (1973) proposed two changes: V ^ ' 

0 

1. Spread education into the coininunity for pre-school-age, 
school-age, and post-school-age youth. 

2. Stratify instructional staffs to include assisting. adults 

^ — 



^ According to Mussen, Conger, ^and Kagan (1974) , the adolescent's 

career choice will be affected: by his school environment, his teacher, 
and the peers v;ith whom he associates. , . 

Morse and V/ingo (1969) find that teachers may become a- figure 
for identification and imitation with which the adolescent can discuss 
problems. A survey of adolescents' opinions using the Purdue Opinion 
Panel Poll No. 95 (1972), revealed that thirty-six per cent of stu- v 
dents polled thought teachers treated them as responsible individuals; 
thirty-six per cent thought ^"mos't" teachers were willing to lis^:fen to* 
their opinions; thirty-four per ceht felt "most" teachers encouraged • 
students to do their best; twenty^seven per cent felt "some*" teachers 
offered to help develop, effective study and work habits; thirty-two 
per cent of tlie students felt "some" teachers really understand stu- 
dents their age; and forty-two per cent found xt "sometimes" easy to 
talk with their teachers (Erlick et_al., 1973). 4^ 

Evidence that students, in small 4iigh schools sc6re . lower, on • 

achievement tests was observed by Flanagan C1962), Wattenberg (197^),. 

\ ■ ■ ■ ' .' , ' . 

and^ Bledsoe Cl9tS9) • ' 
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In one of a series of research studies in which they measured 
classroom climate and individual^ learning, Walberg and Anderson (1968) 
found that groups of climate vairiables predicted learning better than 
Others. Ainong these were isomorphism (the tendency for class members 
to be treated equally), organization (efficient direction of activity), 
" and ^ynerg-i5m-(pe^rsonal-rel^t-ions^^^ — 

Results of a study of effects of classroom social climate on 
individual learners conducted ty Anderson (1970) suggest that charac- 
teristics oi class groups have significant effects on learning and 
that there are wide dijfferences in these effects for students differ- 
ing in ability and sex. 

Cusicfc (1973) speaks of the class as "series of dyads, triads, 
cliques, and groups"*. These groups provide the individual members 
with ways in which to pairticipate, interact, and' gain recognition 
(Cusick, 1973; McCandless, 1970) / In the Report of Poll No. 93 of 
the Purdue Opinion Panel 119721. forty-eight per cent of the students 
polled said that classroom exerciises were most important in learning 
school work. Cole and Hall (1970) discern that social environment in 
the Classroom results in character development of adQlescents., 

Adolescents appear to be looking to faculty for guidance and 
direction. In ttte Report of Poll No. 88 of the Purdue Opinion Panel 
(1972), fourteen per cent of st:udents polled "reported the staff as 
rejecting, ten per ceht reported the staff as supporting, seventy- 
six per cent reported the staff in between sUpportingTrejeciing 
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ends of a continuum, and fi£\ty per cent saw teachers as friendly 
Sympathetic (Erlick, 1970). * 

In 1969 Offer stated that "adolescents believe that few 

■ * ■ ' ' y ' ' ' . . ■ ■ V - 

teachers tre^t them as individuals". The Purdue Opirtion Panel, poll 
No^_88j^Jiem^Xl^Z0X^ — 
polled felt "most" teachers treat students as responsible individuals 
(firlick, 1970). ■ . " ' ; 

Forsiund and Hull (1972) report 'there is a need for male 
teachers to serve as role models for both boyS, and girls. High school 
students favour their teachers expressing their personal ojiinioris and 
judgments- about material being taught (Remmers and Radler, 1957). 

Modal Behaviotir 33 

The nature of the school and the nature of the aSolescent 
both contribute to the creation, of problems in the edu- 
cative process during adolescence (Gordon, 1972; Erlick 
1970; Offer, 1969). 

Other Important Factors and Conditions ' * 

. A" decade ago in 1962, Lichter, Rapien, Seibert, and Sklaiisky 

(1S62) discovered that forty per cent of North American children; drop. 

out of school before high school graduation. ' They found 'the cause 
was lack of success because of severe emotional problems, Morse and • 
Wingo (1969) saw the need for the schools to provide adequate pro - 
granMngfor theie potential drop-outs. Nearly a 'third of North 
American youth fail to finish high school (McCandless and Evans, 1973), 
According to the Purdue Opinion Panel, Poll No. 95. Item No. 19 . (1972) 
sixty-one per cent of all students polled s ejected "never" to thinking 
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about dropping out. of school (Erlick, 1972). In the area of behaviour/ 
forty-two per cent of adolesce^nts worry '^pt very much" about "being 
tempted to cheat An school,, sometimes lying without meaning to; lack-- 
ing self-cfontrol; getting^ into trouble; deliberately hurting people's 



-fee^Ungsi etc^'.r ^e\^i^l res^ponses^^ 

selling in areas of values (42%), behaviour (36%) getting along with 
parents (43%) (Er lick, 1972). 

The school should identify and fill the heeds of those chil- 
dren who are potential "drop-puts". It is suggested that eventual 
drop-outs in general are physically unattractive, poorly\groomed, lack 
sociar know-how, are shy, withdrawn and unhappy. Many who drop out of 
school may be escaping from intolerable, social situations (Kuhlen and 
Collister, 1952). In 1965, Mead deplored that "millions of present 
day adolescents condemned by social circumstances to leaiTi v^ry little 
at school and to live a life in which their potentialities are never 
idealized" (Mead, 1965). 

The greatest percentage of ^students, ages 10 to 19, report 
school as the biggest personal problem, causing them difficulty (Adfims, 
1964). Counselling needs of students is high—seventy-six per cent 



of all students express a need for counselling. Coimselling to accom* 
mpdate informational need ranges from twenty per cent to thirty-seven 
per cent. Counselling for personal pjroblems or growth, ranges from 
four jfer cent to talk about behaviour to twenty-one per cent to talk • ^ 
about self (Er lix:k, 1970) . 
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Modal Behaviour 34 

Adolescents express a variety of attitudes toward school 
(Erlick^ 1972; Sprxnth^ll and Mosher^ 1970; Leidy and 
Starry, 1969; Remmers and Radler, 1956). 

Variances ^ 
Socio-Economic 

Sprinthall and Mpsher (1970) in an investigation ot percep- 
tions; attitudes and motives toward schools'.in which they studiedh a'' 
random sample of 60 eleventh- graders \ from each of thref schools df 
different socio-economic backgrounds, indicated that the major differ- 
ences in attitudes, perceptions, motives, and decision-making styles 
wiere due to school differences. Urban school pupils viewed learning 
as a passive obedience to^teacher directives. Suburban pupils , 
exhibited the strongest extrinsic motivation toward studying, especi- 
a^ily among boys. The suburban fJupils tended to rely on directions 
from others but to a lesser extent that the urban pupils in the area 
of, decision-making. 

No direct studies dealing with age and sex variances were 
found in this search of the literature for this modal behaviour. 

Other Important Factors and Conditions 

Sch^ool is a constant concern. of North American youth. Between 
the years 1953-1967 in answer to the guestion of how they felt about 
school, two to three per cent consistently said that they di'sliked 
school whiliB forty- three per cent in l^SiSl^i^ty-sxx. per cent in 1^58, 
fifty-one per cent in 1965, arid fifty-seven per cent in 1967 moderately 
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claimed they liked it most o£ the time (Leidy and Starry, 1969). 
According to the Purdue Opinion Panel, Poll No. 95 ^ a general conclu- 
sion was made that most high school students have positive attitudes 
about the value of education. Sixty-six per cent of students felt 

schoal 15^ i^nportant^ l>ecause-Jcnowin^g^-^^l^- i-s- import^nt^n^ 



per cent felt it not only'had practical value but that learning itself 
was worthwhile. Of the students polled, sixtyrnine per cent would / 
choose to stay in school even if a goqd job were ^o^ffjred (Erlick, 
1972) . ' 

Remmers axid Radler (1956) report that fifty-eight per cent 
of the total sample of high school students questioned agree that 
high school gives them the training they need. There was a slight 
deviation between rural and urban ateas in JAft slightly more urban 

students than rural students agreed. Eighty per cent of the students 

' . • • ■ 

feel that the courses in school ^re practical in preparing them fo^r 

/■ • ■ ■ 

the future. 

Mead ^(1965) observed that 13-year-olds feel that school is an 

endless and wearisome process and that young adolescents today are 
bored. 
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4. Sununary for Emotional and Social Development 

This chaRt^er has presented a wide array of information on the 
norinal expectations for emotional and social development of adolescents 
Thirty-four modal behaviours have been identified and documented with 



evidence of the behaviour's' existence in»the middle-class culture with 
important variations for age, sex, or cultural differences acQOunted 
for. The normal expectatTions, so identified, reveal the folloidng 
characteristic behaviour in. the emotional and social development res- 
pectively: 

1. Emotional maturity is expected to increase with age ^ but its 
pace IS conditioned by a number of factors inherent in the individual 
himself and the cultiiral milieu. 

2. As he matures the adolescent is increasingly aware that emo- 
tional maturity is more than the simple control of one's overt display 
of emotion. . ' 

3. Adolescents who deviate markedly from the norm in the'^timing 
and rate of sexual maturing, are those most likely to experience ' 
heightened emotionality. * . 

4. Causes' of heightened emotionality in adolescence are multiple 
and will include, in addition to the rapid and marked' physical changes 
accompanying the development of sexual maturity, such other factors'^as 
social change, physical health and nutrition." . , 

5. The style of coping with, crises in adolescents is not unlike 
that for. other periods in life. Typically the average adolescent will 
meet_ crises m this period in a- manner that will increase his, emotional 
stability.. Crises serve to stabilize rather than threaten personality 
development. ^ ^ 



/ 



6. Anger outbursts are common during e^ly adolescence W in 
general reduce with age and become more controllable. \ 

' •• \ 

7. The characteristic response to anger in early adolescence is 
to leave the scene. 
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8. The most frequent cause of anger for adolescents is found in 
social relationships. • 

l9. In early adolescents, particularly ages 12 and 13, the verbal 
retort supf>lants physiiCal violence as a common expression of anger. 

10. The early adolescent's perception and interpretation of vio- 
lent aggressive acts is related to differences in personal life 
patterns. ' . ■ 

11. The type of fear will vary accorj^ing to age, sex, and socio- 
economic conditions. Individual differences within categories will 
occur as well, depending on what is important in the unique life- 
style of the individual. 

12. The dominant fear^ of adolescents are related to social 
situations and represent ^'significant change from childhood fears. 

• ^ ■ fr'. . \ _ 

13. A main sourqe of anxiety and worry for adolescents at all 
ages, 12 to 16, is the school. 

14. Anxiety is more likely to occur in an adolescent if the indi- 
vidual feels that he is unable to meet the cultural expectations for 
him* I 

15. The shock of puberty is a source of increased anxiety at the 
beginning of adolescence.. It may be anticipated that the adolesdent 
will spend much time in doep thought, jisually secretive, about the 
changes both physical and emotional that are taking place at the 
moment. Normally, outbursts of anxiety will begin to subside in 
about two or three year 3 as the adolescent becomes accustomed to the 
new, aspects of self^\ \ 

16. Marked changes in cognitive ability contribute to an increased 
potential for anxiety and worry in early adolescence. When the ado- 
lescent is capable of carrying Wt formal operations in his thinking, 
he is no longer confined to perbeived realities and can formulate 
hypotheses which may serve to stimulate a vivid imagination. 

17. ,0n the whole, most adolescents in the age range 12 to 16 are 
happy ari|d experience many joys;/ 

18. Affection for others becomes more intense during adolescence. 
This affection is usually focused on peers, adults outside. of the 
home and occasionally J^amily pets. The adolescent is more tolerant 
and loyal to a person ttowards whom he is affectionate than for some- 
one else; however, he wi\ll refrain from open display of affection 
(e.g., kissing) for fear W ridicule, social disapproval or rejection* 
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19. A major task of adolescence is tlie reevaluation and redefini- 
tion of the self-concept. The advent of puberty and the shift in 
society's attitude toward the individual force ma j6r changes in the 
concept of self; thus, the adolescent typically begins an assessment 
of himself from several perspectives, with particular emphasis on the' 
real and the idealized self. ' 

20. The, individual during adolescence becomes especially observ- 
ant of h is^nt ellectual competencR, phy s ica 4^^rac^4vefies»y-p hysical 

skills, social attractiveness, sex identification, leadership and 
moral qualities and sense of humour as they vdifold. 

21. Self-esteem plays a major role in the development of a posi- 
tive self-concept in adolescence. It is a product of the value the 
individual places on the complex of views he has of himself— whether 
approving or disapproving; accepting or rejecting. 

22. A new kind of egocentrism begins to unfold in adolescence, 'it 
is an egocentrism which is clisarly distinguished from the egocentrism 
of earlier childhood largely in terms of the increased ability to con- 
ceptualize thought, both of self and othWs. As he becomes capable 

of formal operations and can consider hypothetical possibilities, the 
early adolescent characteristically belieVes that others are as pre- 
occupied with his appearance and behaviour as he is. 

Social Charact eristics - 
■ ~^ ^ 

23. Autonomy becomes a major developmental need during adolescence. 
Normally the move toward autonomy proceeds with minimal conflict and 
struggle within the family, but some antagonism is to be expected. 
Parents typically are understanding and supportive Of the adolescent?' 
needs to become independeijt and self-sufficient. 

24. Although highly differentiateci from earlier childhood depend- 
ence, there are still throughout ladolescence many needs which hiust 

be fulfilled through appropriate interaction with the parents and the 
family if trauma or maladjustment is to be avoided. 

25. Within the range of normal adolescent development, some prob- 
lems and conflicts between the adolescent and his family will occur 
and will vary according to basic personal and cultural factors. In 
addition to autonomy, friction may develop over home conditioni, lack 
of communicatiofts, conflicting values, and control and authority. 

26. Studies have showp that there is an overlap in the values of 

. parents and peer groups, imd because of this the adolescent will often 
. retain the moral and social values and beliefs of his parents. 
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^ 27i . A strong need to be part of a peer group develops early in 
adolescence^ Stimulated largely by a lack of confidence and need for 
reassurance outside the home, it heiightens the need to conform to 
peer group standaards and becomes an important factor in the mainten- 
ance of emotional security, development of social attitudes and 
behaviour, and definition of identity. 

28. The adcflescent often becomes part of two basic peer'^groups 
- formed on the basis of social and e thnic background^ common -iTit-ftre^ t*^ 
and maturity: the clique and the crowd. 

29. Dating helps the adolescent to. develop social and inter- 
personal skills with the opposite sex as well as to develop a sense of 
identity' and sexual awareness. Likewise, interest in the opposite sex 
increases with maturity and changes from a purely social need for 
interaction to one of enjoying being with a certain individual. 

30. Friendships become very intense during adolescence, the num- 
ber of friendships becomes a direct measure of the adolescent's, popu- 
larity., acceptance and approval by his peers. Adolescents choose 
friends who share in personal and socAal characteristics and interests, 

1 " ' 

31. The adolescent turns to the school for help in fulfilling per-- 
tain fundamental needs in life but all too frequently is disappointed* 

32. There are a, number of situational factors in the school 
environment which have an effect on the quality of the social and 
psychologicaldevelopment of the adolescent and his educational attain- 
ments Principal among them are teachers, peers, influence of parents, 
size and organization of the school. 

33. The nature of the school and the nature of thfe adolescent 
both, contribute to the creation of problems in the educative process 
during adolescence. . « . 

34» Adolescents express a variety of attitudes toward school. 

In addition to the delineation of the, above characteristics, 

the organizational schema used in this chapter quickly identifies 

behaviours for which empirical evidence is meagre or cohflicting, and 

for which additional research is needed/ Research attention on the 

following aspects of the modal behaviours cite^ in the body of this 

section of the report seems imperative in the light of major 
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developmental tasks of adolescence: 

1. Causes of heightened emotionality other than physical 
change and careful study of differences for sex and 
socio-economic conditions. 

2. Coping style of adolescents in meeting crises > with a 
specific attempt to ascertain if there are significaiit 
differences in age, sex, a nd socio-economic conditions. 

3. The basic sources or origins of the adolescent's inordi- 
nate fear and disdain, or even dislike of school. 

■4. The differential effect of changes ii\ cognitive a!t)ility 
on the anxieties, worries and fantasies among boys and 
girls respectively* 

5. Replication of situdies on socio-econpinic differences in ' 
^ self-esteem are urgently needed to resolve the apparent 

conflicts in findings. 

6. Sex differences in the egocentrism that unfolds in ado- 
" lescence, 

7. The socio-economic differences^ in thel dynamics of cliques, 
crowds. 

- 8. The school drop-out rate as it pertains to factors within 
the schools that are out of harmony with the growth needs 
and nature of the adolescent. 

Careful study of the einpirical evidence accrued on adolescent 

emotional and social development reveals the following educational 

implications. Jtf wholesome development is to occur, adolescents will 

need particular help in: 

1. Understanding the nature of the biological changes taking 
place^ in them and its significance. 

2. Coping with a tendency towayd moody and unpredictable 
behaviour as a consequence of the biological changes and 
confusion as to their status: whether that of a child 
or an adult. , 
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3» Building up their^elf-confidence as a basic step in 
overcoming tiheir tendency toward frequent outbursts . 
of anger, baisterous behaviour and intolerant and, 
. opinionated lattitudes. 

4. ' Using their natural urge' to become independent as ^ 
opportunity far participation in, the building and per- 
petua]tion of a self -renewing society. , 

' • IT- 



The school can contribute materially to the increased self- 
esteem of adolescents by giving them opportunities to be o£ service-- 
to fulfill a service motive which can be a natural outlet for^ their 
new-found idealism. The curriculum should be. studied with frequent 
r(?rainders of the heroes of a modem democratic society and with oppor- 
tunitjes to engage in real study and analysis of social problems. 
Emphasis on the latter should be on positive solutions and actions 

witMn their control on social issues such as population expansion, 

f ^ 
urbanization, economic growth, human adjustment to automation, air 

jand v^ater pollution, etc. The development o£\the rational capacity, 

vital to the survival Of man, must become a hi^h priority in the 

developmental history of the adolescent « 

Adolescents urgently need adult leadership that has faith in 

the future and on unalterable confidence in the values of democratic 

processes. Teachers must be selected on the basis of their potential 

for the Icind of interaction adolescents need with adults. Such 

teachers themselves igu^t possess the inner resources that will produce. 

a secure self -concept in their role as a teachers*.' Moriepver, they 

should be sufficiently other-ori^ented to express genuine empathy for 
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people of wide cultural 'ethnic and racial background and a particular 
zeal for working with adolescents. 
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